ceenneteon ne} 
te 


ee eatin eeenet ieee aete ~ 
a ae tt ng ey Ne ner NN RT 


TTT peer peed | | Pe qeseses Try mila Uluru LL 
| «(ern Feral re LL ia PL 
moi be ert) i rere i eed Ut et et i ee ee LU beet JL ber UJ eee Ud ered 


i 


C 


CIENTIFIC AMERI 


t 
LY 


D 


Ko) 
nN 
= 
Z 
— 
—_ 
Z. 
— 
= 


R¥ 
MICK, 


Of 


NITY. 


Pe 


PERIODICAL ROOM 
GENERAL LIBRAI 


we U 


35¢ a Copy 






























This moror has driven i boring mil 


without attention for over mins 
months Note the dust that cover 

] 
the bearing housing It is perfectly 


und can be blown off easily 
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;s without oiling 
n the overflow plug had 
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"he Most Significant Forward Step 
ITOR Design in a Quarter Century.” 


Announcing— 


a motor bearing that has all the 
old, familiar sleeve-type advan- 
tages, but that is 


Sealed 


Oil can’t get out— 
Dirt can’t get in-— 


Removes forever the cause of 
motor bearing troubles. 












The windings in this motor driving a 
machine tool are bone-dry. No oily 
film or coating was apparent on the 
motor windings even after ten months 
of continuous operation. 





This motor replaced one. with con- 
ventional bearings that had given seri- 
ous trouble due to burn-outs caused 
No oil had been added 


even after eleven months of operatior 


by oil leakage. 


in this Ohio steel mill 


Westinghouse Motors Have Sealed Sleeve Bearings 


Ask any operat 


what type of bearing is most satisfactory 


ing Or maintenance man 


for general purpose motors and he’ll tell 
you “sleeve-type bearings.” They have a 
low coefficient of friction because the shaft 
“floats” This oil film 


always separates the surfaces of the shaft 


on a film of oil. 
and the bearing. And since the area of 
these surfaces is large, the bearing has 
longer life than is obtainable in other 
types. The oil film acts as a cushion, too, 
so that the effect of shocks, vibration, and 
jars which continually arise in service is 


reduced. 


Moreover, the bearing is simple, and 
economical of maintenance and replace- 
ment. Its principles and operation are 


everywhere fully understood. 


What Westinghouse has done is to per- 
fect this bearing until it has all the merits 
of every other type of bearing, while at 
the same time retaining the old familiar 
sleeve-type bearing advantages. 


Westinghouse has given it an air-tight 
housing that keeps the oil inside, where 
it belongs—and that keeps dirt, grit, and 
other foreign particles that may cause 
destruction of the bearing metal absolutely 


out. What Westinghouse has done re | 
moves forever the possibility of oil-soaked 
windings; they simply can’t happen with 
Sealed Sleeve bearings; even vap 
can’t get out of the housing. 

Exhaustive operating and service ex- 
perience has developed other advantages 
which will interest you, and which prove 
conclusively that the motor bearings of 
the future will be Sealed Sleeve bear- 
ings. Sealed Sleeve bearings are avail- 
able only in Westinghouse motors, and 
all Westinghouse motors for general use 
now offer their advantages. 





WEST! MOUSE ELECTRIC & MANUFACTURING COMPANY 


Offices in All Principal Cities 


Representatives Everywhere 


Localized Service—Men, Parts, Shops 
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aKEF 


Ri rate the 

Right Bearin 

oY in the g 
Right Place 


FOUND WHERE 


WHEELS TURN ’ROUND” 


SKF” is linked with a world-wide 
reputation for delivering satisfactory ser- 
vice, and to an investment too large to be 
jeopardized by non-performance of any- 
thing with which it is connected. 

Therefore provides a super- 
vision of factories throughout the world 
and an international organization for 
scientific research in engineering, manu- 
facturing and merchandising to assure to 
the user a full measure of rr eiCe in 
productsendorsed withthe mark & 












Gasoline Locomotives Meet All Traffic 
Demands When sitsr-Equipped 


LL set to go! The operator knows that 
the S{$S-marked Ball and Roller 
Bearings on the vital rotating parts of this 
gasoline locomotive possess the ruggedness 
and precision which insures smooth oper- 
ation without trouble or constant attention 
under the heaviest demands. 


SKF INDUSTRIES, INCORPORATED - 


ATLANTA CHARLOTTE CLEVELAND 
BOSTON CHICAGO DALLAS 
BUFFALO CINCINNATI DETROIT 


In the most unusual places, where relia- 
bility and consistent performance over a 
period of years are the deciding factors in 
the choice of bearings, S30S"-marked Ball 
and Roller Bearings have been widely 
adopted the world over on many varied 
types of commercial and railway equipment. 


165 BROADWAY > NEW YORK CITY 
EL PASO LOS ANGELES 
HARTFORD PHILADELPHIA 
INDIANAPOLIS SAN FRANCISCO 


“More than 100 factory offices throughout the world” 
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Packard encourages its owners in keeping st 
These are: war tax—freight charge—fac- their cars, through retaining the beauty yb 
tory’s profit—dealer’s profit—salesman’s of Packard lines and in announcing no . 
commission. yearly models. It is now more than ten . 
years since Packard offered yearly models. a 
Once every five years or more is often f a 
enough to afford yourself the luxury of | The most recent evidence of Packard’s | 
such purchases. interest in its owners is the chassis lubri- t 
| cator and motor oil rectifier, found only 
Those who buy the Packard Six expect, in Packard cars. Together they double 
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SHIBBOLETH 

N ancient times the Greeks and 
Romans consulted their oracles and, 
whatever the portend of the omen, were 
suided thereby. 

“Today, we read of some scientific 
discovery, perhaps an invention which 
is heralded as portending vast improve- 
ment in one of the necessities of life, 
or some new means of checking a per- 
nicious disease, or a keystone step in 
the advance of science. What is the 
truth of it all? Is it as it is claimed? 
Is there reason to believe its develop- 
ment will fulfill the promise? It is just 
this that we aim to give our readers— 
the facts of today’s accomplishment as 
a portend of the development of tomor- 
row. So we have adopted the shibboleth; 
“The magazine of today and tomorrow.” 


SIGNIFICANT 
QGOMETIMES money speaks very pre- 
bs) cisely where words only speak 
vaguely. Here is an amusing case in 
point, taken from an editorial in the 
well-known Journal of the American 
Medical Association, the professional 
magazine read by the majority of the 
American physicians. It seems that one 
of the insurance companies makes a 
special feature of insuring doctors 
and other healers that are not regular 
doctors—against damage suits for mal- 
practice. Thus it costs an M.D. $12.50 
a year to insure himself against such 
suits to the extent of $5,000. But it costs 
the practitioner who uses the E.R.A. 
(Electric Reactions of Abrams) methods 
$50 to get the same protection. 

Now the insurance company is no 
stickler for sentiment and its rates are 
based on definite, past experience 
nothing else; and certainly not on 
suess-work. In other words, they know 
pretty closely how great their “risks” 
are. Twelve dollars and fifty cents 
against $50 is four to one. 

Money does talk very plainly, some- 
times! 


NOISE 
HE good people who have banded 
themselves together in the effort to 
reduce unnecessary and _ intolerable 
noises in our cities should be pleased 
to note that the growth of electric weld- 
ing may on some future day—and the 
sooner the better—get rid of the ma- 
chine-zun rattle of the pneumatic 
riveter. Those of us who work in 








cities know what it is to have one’s 
oflice bombarded by the staccato voice 
of this machine. The typewriter, whose 
rattle is sufficiently distracting, is en- 
tirely submerged when the steelwork of 
an office building begins to rise heaven- 
ward on an adjoining lot. The hope 
of the future lies in electric welding. 








In This Issue 


Are the Continents Drifting? 

The continents are made of lighter rocks that float in heavier 
rocks beneath—this is an established geological principle. 
That these continents also drift to east and west is the hypoth- 
esis of an Austrian geologist. At first, other geologists scoffed 
at this hypothesis—now they discuss it seriously. Will they 
eventually accept it? Page 8. 


The Indian as a Sociological Problem 

Few of us are well informed on the subject of the present 
political and economic status of the American Indian. Few 
of us know of the long period of hardship and deprivation that 
has fallen upon this one-time majestic race. You will be 
interested in their story on page 5. 

Spirit Mediums Fail in Test 

Is it possible to communicate with the dead? Through a 
simple test, conducted by Dr. J. Allen Gilbert and with our 
assistance, it would seem that the answer to that question is in 
the negative. Page 13. 


Your Ancestors in Tropical England 

A half million years ago in Yorkshire they hunted the sabre- 
toothed tiger with flint weapons. This was before England 
was an island. Here is a story which Mr. J. Reid Moir reads 
from flint flakes. Page 20. 


Comfort from Your Motor 

The reduction of vibration and friction constitute two of the 
most important advances in motorcar development. On page 
14, Mr. H. W. Slauson, automotive authority, tells of the vast 
improvements in 1926 engine design. 


MORE THAN 175 PICTURES 
Complete table of contents will be found on page 72. 


For Next Month 


Ho! Would-be Telescope Makers 

The precious data that has been unavailable for so many 
years—how to make reflecting telescopes and their marvelous 
concave mirrors—will be told with numerous special drawings 
by R. W. Porter, veteran telescope maker. 


Can We Feed All Our Immigrants? 

The more people who come here the more food and the more 
cattle must be produéed to feed them. But, as they fill up the 
country the less land we will have available to raise foodstuffs. 
Dr. E. E. Free discusses this vital question. 


What Is Life? 

To this question, perhaps the greatest of all scientific ques- 
tions, man must answer, “We are still in the dark.” But there 
are signs of dawn advancing. Dr. D. T. MacDougal, of the 
Carnegie Institution, has succeeded in duplicating some of the 
mysterious life processes in an artificial plant cell. 


Other articles on Mapping Alaska; Treatment of Bronzes; 
Conservation of Our Soil; Snow Flowers; Radio; Astronomy. 


MORE THAN 175 PICTURES 


Do you believe a two dollar bill is unlucky? 
Some people think so. If you are one of 
them try this formula: Put it in an envel- 
ope and send it to the Scientific American. 
For half a year you will think yourself 
mighty fortunate every month. 








TELESCOPES 
VIDENTLY we have “started some- 
thing.” Everybody wants to be a 
telescope maker. We are bombarded 
with letters requesting, supplicating, 
demanding that we publish instructions 
for making a telescope of the kind 
shown in our November issue. Every 

mail brings in more letters. 

The first instructions, telling where 
to get materials and just how to pro- 
ceed with the work, will reach you in 
the February issue, out January 20. 
More will follow in the March issue. 


WHICH? 

WO factions of scientists are at odds. 
One faction says civilization start- 
ed in one place in the world and spread 
from this center. They place it near 
Egypt. Sun worship, ear-piercing, tat- 
tooing, pyramids, irrigation, similarity 
of art, and a long list of even more 
peculiar manners and customs argue 

for a common origin, they claim. 

The other faction says: “Ne. These 
similarities of manners and customs and 
superstitions simply show that the hu- 
man mind works about the same every- 
where. Given two or several isolated 
peoples, as time goes on they will de- 
velop similar peculiarities because there 
is an inherent tendency in man to de- 
velop culture by the same stages and 
in the same way.” They call this ten- 
dency “psychic unity.” 

The leader of the minority group is 
Professor G. Elliot Smith of the Uni- 
versity of London. He has written a 
book called “Elephants and Ethnolo- 
gists,” reviewed in this issue, to prove 
that the remarkable civilization -of the 
Maya Indians was only a transplanta- 
tion from the Old World center of cul- 
ture dispersion. 

Orthodox science says Professor 
Smith is mistaken—the Maya culture 
was originated here, by the Indians 
themselves independent of the Old 


World. 


OMNISCIENCE 


N the history of the world there have 

been a handful of men credited with 
holding in their own craniums all the 
knowledge there was. Aristotle was 
such a one. Lord Bacon who “took 
all knowledge for his province” was 
another. Dr. Johnson was another. 

And today? We have men of tre- 
mendous intellectual power, men who 
know many things of which their fore- 
bears never dreamed. But for one man 
to know everything that all of the rest 
of us know? Well, there recently was 
compiled a “World List of Scientific 
Periodicals.” It shows more than 
24,000 periodicals publishing the re- 
sults of scientific research. 
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You will soon be analyzing your 
business with the idea of increasing 
your profits in 1926. You will be 
thinking of ways and means of im- 
proving your service. For service, 
after all, is the backbone of any 
business. 


Federal offers you every advantage 
for improving your delivery service. 
The greatest variety of models on 
the market—from the one ton 
Federal-Knight to the big seven ton. 
Sizes and body styles to fit exactly 
the needs of every business. 


Each model embodies all of the 
known engineering refinements— 
the results of 15 years of experience 


There is a Federal exactly suited to your business. 





MOTOR TRUCKS 


in building trucks and the records 
of more than $150,000,000 worth 
of Federal trucks in use today. 





More power—longer life —mini- 
mum weight—greater gasoline 
mileage—these are your assurance 
of lower cost per ton mile. Federal 
performance is a tradition among 
Federal owners. THAT’S WHY 
66% OF FEDERAL SALES 
TO-DAY ARE TO PRESENT 
FEDERAL OWNERS. 


Send.for your local Federal repre- 
sentative. Permit him to help you 
to save money and make money by 
speeding up 1926 deliveries. 


Federal- 


Knight 1-Ton—Knight Motored 112 to 2-Ton—Fast Express— 
2% to 3-Ton—3* to 4-Ton—5 to 6-Ton—7-Ton—Light Tractor 


—Heavy Tractor. 


Also, big speedy 6-cylinder model. 


FEDERAL MOTOR TRUCK COMPANY 
DETROIT, MICHIGAN 





LOWER COSTr-TON MILE 
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THE INDIAN WAR-PATH OF 1925 


The Tragedy of the Indian 


The Story of Indian Wrongs as Written in the Records of Congress 





NLY the law of change is changeless. 
Half a century ago no one viewed the 
Indian problem in its purely scientific 
aspects. Even now, to the ordinary 
person it is one of mere sentiment de- 














manding, perhaps, a somewhat more charitable atti- 
tude on the part of the nation than in the past, 
periodic appropriations, and an annual report from a 
bureau of the Department of the Interior created in 
1846 to deal with the aborigines. Now and then the 
country is regaled with some story in the press about 
an Indian and an oil well. There have been many 
stories too about individual Indians in the late war. 
Some of us—a surprisingly few—have heard that 
full citizenship was conferred on all the Indians in 
1924, and in a vague way it is known that the In- 
dians we now and then see in the wild west shows 
and the motion pictures represent a past era. From 
also in a vague way— 





all these things we conclude- 
that the Indian problem is no more. 


Revision of Indian Policy Necessary 

Presto! The situation changes in a twinkling. 
Certain Indians in widely separated sections—the 
eighteen California tribes, the Yankton Sioux of 
South Dakota, the Six Nations of New York—employ 
as counsel Colonel Jennings C. Wise, to litigate 
certain remaining rights. 

With a traditional interest in the Indians that had 
been aroused by a recent experience with them in 
the late war, Colonel Wise examines the cases sub- 
mitted to him. He sees that in all of them there is 
a great and common underlying principle. The In- 
dians are no longer merely the political wards of a 
guardian Government over whom Congress is free, 
as in the past, to exercise an almost unlimited 
political When 
franchised, the nation became a trustee at law of 
their 


plenary power. they were en- 


property. That principle he sees must be 


established, and so he presents to Congress a plea 
for the Indian citizens of the United States which is 
designed to arouse the country to a recognition of 
the fact that, with the change of status of the Indians 
from that of mere wards to citizens, a revision of 
the entire Indian policy of the Government becomes 
necessary. 

The plea is printed and widely distributed. Its 
author, declares’ Philip Alexander Bruce, is to be 








A Problem That Must Be Solved 


Incontestably, the greatest blot upon 
the Government and people of the United 
States is their treatment of the Indian. It 
is a story of brutal tyranny, broken 
pledges and cynical contempt. Strong 
words? Yes. But read this article by 
an authority and you will have to con- 
fess that they are true. So far as may be, 
Congress must atone for the past by swift 
and adequate legislation for the unhappy 
descendants of those proud races whom 
our forefathers dispossessed. 




















congratulated “in the name of national decency,” 
for he has lifted the Indian question above the plane 
of sentiment and caused it to take its place before 
Congress as a sociological and political problem of 
the first rank. 

The Indian policy of the nation is, perhaps, the 
greatest reproach to the American people. Although 
the Indians, measured by European standards, were 
the most moral people known to history, the colonial 
Englishman’s church deemed them the “spawn of 
hell,” to be extirpated in. the spirit of the Old Testa- 


ment. Desirous of their lands the frontiersman in- 


vented the useful fiction that a people who had occu 
pied definite tribal domains from time immemorial 
were nomads without attachment to the soil. Thas, 
when, in 1776, the United States assumed political 
jurisdiction over these former subjects of the British 
Crown, the Americans along the frontier deemed the 
rights of the Indians and the buffalo te be on a 
parity. Said Brackinridge, a frontier editor, in 
1782: “So far from admitting the Indian title, | 
would as soon admit that of the buffalo.” Again: 
“the animals vulgarly called Indians, being by 
nature fierce and cruel, | consider their extirpation 
would be useful to the world while entirely honor- 
able to those who would effect it.” 

With such a extant among the 
civilized whites, it was not unnatural that the Indian 
should have 
lands—and that the idea should have gained credence 


view so-called 


become fierce in the defense of his 


that “the only good Indian is a dead Indian.” 


Constitution and Statutes Ignored 

In vain Washington, who knew his fe!low country- 
men and was not deceived by them, sought to pre 
vent the massacre of the Indians and to protect them 
in their admitted rights. The Constitution itself 
forbade the acquisition of their lands save by United 
States treaties. New York ignored the Censtitution 
and the statutes. Georgia, with the tacit consent of 
John Quincy Adams and Jackson twice nullified the 
mandates of the Supreme Court, threatening a resort 
to arms to prevent their enforcement; while the 
people of Alabama threatened to secede from the 
Union if Indian statutes rendered effective. 
Under Jefferson, Madison and Jackson, dependent 


as they were for their political support upon the 


were 


“new democracy” of the frontier, the Buffalo Party 
had free play. 
In 1824 Monroe, hearkening to the wisdom and 


justice of Washington and Marshall, timidly pro- 
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posed to give the Indians land individually in 
order that they might be emancipated from their 
aboriginal state and be enabled to compete in the 
civilization. The nation would 


economic order of 


not have it. He then proposed their concentration 


Indian Territory. This was partly effected 


under Jackson as the means of driving them, despite 


in the 


the Supreme Court, from the white man’s path. Even 


there they were molested and abused. 

Then came a veritable reign of terror for the 
Indians of the west. Along the Oregon Trail and 
in the gold fields of California and the Black Hills 
like the buffalo. The Cali- 


fornians and Oregonians demanded that they be re- 


they were destroyed 


moved. Congress passed acts providing for the 
negotiation of treaties with the Indian tribes of the 
Pacific coast in which reservations were promised 
them for the lands surrendered. Pending the rati- 
fication of these treaties they were induced to re- 
move. Political influence prevented the ratification 
by the Senate of the treaties. Thus deceived, dis- 
possessed, betrayed, a quarter of a million helpless 
people, who had been partly civilized and Christian- 
ized by the Spaniards, whose rights were secure 
under the laws of Spain and Mexico, and whose 
rights had been solemnly guaranteed by the United 
States in the treaty of Guadalupe Hidalgo, were 
harried from place to place, massacred at will, and 
left to the earth. Today, 


they are homeless and dependent upon charity. 


become vagrants upon 


Grant Tried to Institute Reforms 


In addition to the gold-seekers another enemy was 
soon to appear. In 1850 Congress adopted the 
policy of granting western lands to corporate in- 
terests in order to promote the construction of the 
this 
aggregating 155,000,000 acres of land with slight 
Then came the 
Homestead Act of 1862 which caused the remaining 
The 


of the east and the Pacific coast having 


transcontinental railroads. To end, grants 


regard to Indian rights were made. 


Indian lands to be deluged with white settlers. 
Indians 
been entirely dispossessed, now came the turn of 
the plains Indians. In all, it was necessary for the 
guardian Government to wage over fifty official wars 
against its wards during the first century of its 
existence in the civilizing process which it brought 
to bear, although there is not one instance in which 
the Indians sought to defend themselves until after 
protection had been denied them. During this same 
period the Indians north of the Canadian border, 
protected by their Government, remained in peace. 

It was a harsh tutelage which the Irdians of the 
United States underwent. It until Grant 
became president that the responsibility of the na- 
his the Indian 
Homestead Act of 1875 was passed and steps taken 


was not 


tion was recognized. At instance 


Courtesy of the Museum of the American Indian-Heye Foundation 


SCIENTIFIC AMERICAN 


Courtesy of Glacier National Park 


TEEPEES OF 


BLACKFEET INDIANS 


Soon this picturesque type of home will no longer exist 


culminating in the General Allotment Act of 1887 
—measures designed to absorb the Indians in the 
economic and social order of the political society 
of the nation. That absorption was to be expedited 
by education and allotment of land in severalty to 
the Indians. Those who took allotments were to 
become citizens. Inadequate provisions for Indian 
education having been made, allotment has naturally 
Yet, in 1917, the Indians were 
called upon to fight for the nation. Responding 


proceeded slowly. 


with a spirit not equalled by that of the white or 
black citizens, and without regard to citizenship, 
Among all the In- 


they furnished 17,000 soldiers. 






















ZUNI WOMEN AT WORK 


Lert: Taking corn from the cob. CentER, apove: Kneading bread and making it ready for the baking. Ricut: Preparing clay for the making of pottery 
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dians less than 250 sought exemption. As a reward 
they were enfranchised in 1924; but today, half g 
century after Grant instituted his wise reforms, over 
150,000 tribal Indians remain enslaved to the out 
worn economic and social systems of an aboriginal 


race. Far more has been done for the Negroes jp 
sixty years, for the Filipinos and Hawaiians jy 


thirty years, than has been done for the Indians 
in a century and a half. Although the political 
massacre of the California Indians is, perhaps, the 
most scandalous incident in the history of the United 
States, not an official hand has been raised to help 
them, while the efforts of the Indian Board of Co. 
operation of California—a private philanthropic 
association—have so far proved abortive. 


Appeals to the Government Unheeded 

It would be useless to attempt here an accounting 
as between the United States and its Indian wards 
for the purpose of determining whether or not the 
compensation paid for their lands has been “ample.” 
Suffice it to say that if the acreage acquired by the 
United States, or the political guardian, from the 
Indians, or its wards, were placed in one column, 
and the price actually paid therefor in another, it 
would require a stretch of the imagination to con. 
strue the purchase price as “ample,” or one that the 
Indians had in fact voluntarily accepted. History 
shows that the actual course of the Government of 
the United States in dealing with this dependent 
people has ordinarily embodied the following steps: 
1. Disputes over Indian lands between the Indians 
and white settlers; 2. local violence to the Indians§ 
by white intruders; 3. appeals to the Government 
by the Indians for the protection of their rights; 
1. failure of the Government to provide, or the 
provision of inadequate protection; 5. efforts on the 
part of the Indians toward self-protection, and some: § 
times retaliation for wrongs done them; 6. official} 
military restraint and often chastisement; 7. so ' 
called treaties of cession at a price fixed by the} 
guardian Government, sometimes procured fraudu-| 
lently by shrewd negotiators and undue influence 
upon tribal representatives, sometimes compelled by 
threat of force, seldom voluntary. 

Such, in brief, is the cold outline of the national 
history with respect to this dependent people. Deny | 
it though we may, the facts are written in large 
letters in the debates of Congress and the records 
of the fifty-odd wars the nation has waged against 
this helpless race. 

The past is gone forever. It is the present situa 
tion of the Indians that requires to be corrected. § 
The facts of sociological importance are that in 1492 } 
—when the White Man assumed responsibility for } 
the Red Race—there were, according to the ethno- 
logical experts, 918,000 aborigines within the pres } 
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HOW 


ent continental limits of the United States. In 1910 
there were 403,000 so-called Indians of all degrees 
of admixture—a decrease of nearly sixty percent in 
four centuries. We know the cause of this decrease 
—wars, wholesale murder, small-pox, tuberculosis, 
sexual diseases, whiskey, attendant dissipation, low- 
ered vitality, starvation. Removals account for a 
very small part of it. In 1920, 
decade later, the census showed that there were but 
265,683 persons in the United States who claimed 
to be Indians, while the Commissioner of Indian 
Affairs in 1924 reported but 320,497 legal Indians 
of all degrees of admixture, and 162,602 full bloods. 
Query? What became of the 137,317 Indians who 
vanished between 1910 and 1920? How is the dis- 
crepancy between the census figure for 1920 and the 
number of legal Indians in 1924—a difference of 
54,814—accounted for? 

Plainly, the Indiafs are amalgamating at a very 
rapid rate with the whites. The returns mentioned 
are conclusive that a sixth of all the Indians of 
whatever degree of red blood, or persons who claim 





however, but a 


to be Indians for purely legal reasons, are indiscern- 
ible as such, and must claim to be Indians to be 
distinguished from the whites. 


Reservations Have Become Prisons 

By reason of the lowered vitality of the Red Race 
in consequence of its experience of the past four 
centuries, the average Indian seems to be physically 
inferior to the average white man. Yet, the average 
half breed does not appear to be physically inferior 
to the average Indian; his mental capacity is in- 
ferior to that of neither race; his intellectual growth 
depends upon environment and opportunity. 

There can be little doubt that morally the red 
man is the equal of the white. In the late war the 
psychiatric test was applied to thousands of all four 
races—-white, red, yellow and black. The red man, 
unlike the Asiatics and Africans, showed a greater 
power to resist mental strain than whites. An emi- 
nent authority, who knows the red race, insists that 
this superiority is due to the spiritual poise that has 
come to it from a philosophy of life that makes God 
not an anthropomorphic deity but a universal, omni- 
present, benignant force in nature, giving to the 
Indian an ability to stand fast, an integrity, a funda- 
mental something which lies at the roots of his race, 
a something in human character to which faith may 
be pinned, as well as his characteristic staunchness, 
dignity, self-respect, and strength of mind. 
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THE WOMEN OF ACOMA CARRY BURDENS 


The Indian village of Acoma is situated on top of a high mesa in western New Mexico. 
The three-story houses are terraced back from the streets 
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The foregoing conclusion affords the clue to the 
solution of the sociological problem of the Indians. 
To insure the economic is but to insure the social 
welfare of a people. If the remaining pure Indian 
blood is an inevitable national admixture, common 
sense dictates that it be protected in order that it 
be not debased and that with it an inferior strain 
be not admitted. Without regard to justice and the 
due of the Indians, therefore, it goes without saying 
that for the good of the white man no Indian should 
be denied the highest form of free education of 
which he is capable, and that rudimentary educa- 
tion, at least, should be enforced upon all Indians. 
Medical aid, hospitals, and asylums for orphans, the 
blind, aged, infirm, homeless and insane, should be 
freely placed at their disposal and no want on their 
part suffered to exist in these respects. 

We now come to the purely political problem that 
confronts Congress. 

The Indian social unit is the tribe. Half a cen- 
tury ago the remnants of the tribes were confined to 
reservations as the only possible expedient to save 
them. Under the existing circumstances the reserva- 
tion policy was sound, since reservations were no 
more nor less than refuges. Viewed in any other 
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ACOMA INDIAN MAIDENS 


The peculiar hair dress indicates that they are unmarried. 
Upon marriage, the hair is worn in a long sworl 
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THE BIG CHIEF 

The primitive Piutes of the plateau country still paint their bodies. It is doubtful, however, 
that the papoose, when he grows to manhood, will follow his father’s practice 
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light the system would have been unjustifiable. Nor 
was it ever assumed by President Grant that reserva- 
tions were to be more than the medium of trans- 
forming the remaining hard-pressed Indians from 
their aboriginal state to the economic order of the 
nation. In order to transform an aborigine it 
was essential, therefore, that he be given an estate 
adequate to enable him to abandon the communal 
society of the tribe. To this end the Indian Home- 
stead Act of 1875 and the General Allotment Act 
of 1887 were passed. Under both, he could, by his 
own act, acquire an estate of which the Government 
stood as trustee in behalf of himself and his pos- 
terity, protecting him against his own limitations 
and the wiles of the unscrupulous whites. Today 
approximately half the Indians retain their tribal 
relations, still speaking the language of their great- 
great-grandfathers. Herded like the few remaining 
buffalo on reservations Which now merely serve to 
incarcerate them in the aboriginal economic and 
social order, from refuges the reservations have be- 
come for them dark prisons from which the sunlight 
of civilization is excluded by the outworn govern- 
mental system. 


Their Needs Must Be Studied 

Plainly the old political system must be revised. 
How should this be done? Not by the passage of 
new and disconnected statutes. The problem must 
be solved in an intelligent and scientific way. First, 
the needs of the Indians, which vary greatly with 
localities, must be studied. This can only be done, 
as pointed out by President Cleveland, by a body of 
able, unprejudiced men, similar to the Dawes Com: 
On the Commission should be 
trained 


mission of 1893. 
placed only men of vision and ability 
sociologists, economists, and political scientists. It 
should include several Indians in order to afford to 
its white members a lens of understanding, through 
which the true nature and aspirations of the Indian 
Upon the 
findings and recommendations of such a jury alone 


may be viewed in a sympathetic way. 


can Congress devise the necessary laws to put into 
effect a policy designed to solve the Indian problem. 
Until the information that such a commission can 
acquire is forthcoming, let the well-wishers of the 
Indians direct their efforts solely to the support of 
its work and cease to urge upon Congress special 
legislation that alone can not accomplish the emanci- 
pation of the race. For that an entire new and well 
coordinated political system is necessary 
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mtinents and Oceans'’ 


The Origin of Co 
THE 
Although the present 


All Wlustrations from ** 


ORIGINAL 


SUPER-CONTINENT, 70,000,000 YEARS AGO, 
continental outlines are roughly indicated on the left-hand map, these lines did not actually exist on the original super-continent. 
comparatively narrow Atlantic Ocean of the carly part of the glacial period. 


AND A LATER PHASE 


India, once twice as long as now, 


OF CONTINENTAL 


was 


DRIFT, 500.000 YEARS AGO 


The map on the right shows the 


“telescoped” into Asia, forming the Himalayas 


Are the Continents Drifting? 


A New Theory Which Is Arousing Controversy Among Scientists 





oa |UPPOSE a giant, 
Ocean, should place one hand against 
North the other hand 
against South America, and push both 


standing in the Pacific 


America and 














continents eastward across the Atlantic 
Ocean until they came up against Europe and Africa. 
If you will look at a map of the world, such as the 
or better still, you will 
Americas would fit the irregular 


one shown below, 
find that the 
curve of the opposite shores of the Atlantic almost 
They 


fit almost like the parts of a jig-saw puzzle. 


globe, 
two 


as neatly as a ferryboat fits its slip. would 


This seems to be a remarkable coincidence. 
Is it only a coincidence? 


Professor Alfred Wegener, of the department of 


mineralogy and climatology at the Austrian Uni- 
versity of Graz, says it is not. Millions of years 


ago, he says, the two Americas, as well 
Asia, Australia, Antarctica 
the present-day world were one continent, centered 
around Africa. 

Tidal forces—the attraction of the sun and moon 
broke 
this super-continent up, and the pieces slowly dis- 
persed like the blocks of 
great, flat cake of floating ice which is broken up 
by the 
continents and islands, 


Europe, 
the islands of 


and all 
for the earth’s solid mass (not ocean tides) 
in various directions, 
these 


are drifting yet, 
moving away from the nuclear Africa. 


waves. Some of pieces, the present 


gradually 


A Theory Under Heavy Fire 
This theory is startling. To many it seems absurd. 
It may prove to be erroneous. It may gain final 
geologists. At the present time 
it is strongly heterodox, but there is something about 
it that seems to captivate the interest of scientists. 
They a fair hearing and 
discussed seriously in 


acceptance among 


have given is being 


various scientific journals. 
But it will remain under judgment for at least ten 
About 1935 
a strict test. I 


years. there will be a way to put it to 
shall to that later. In the 
meantime the reader should not be too quick to 
condemn the Wegener theory, for, like other 


theories that have overcome adverse re- 


come 


many 
eradually 
there is more to it than one might think 
at the start 

How 


they 


sistance, 


the 
attached 
In fact, are they not an integral part of 


drift? Are 
to the solid heart of the earth? 


To 


could continents actually 


not 


explain this we shall have to go back a way. 





By Albert G. Ingalls 


For a time the geologists, geodesists and 
geophysicists have known that the earth is solid all 
through, not molten according to the early belief. 
Earthquake waves arriving through the earth show 
us this fact. 

The central core of the earth is probably a mixture 


of nickel and iron. 


long 


Suess, a famous geophysicist, 
therefore named this core material nife (Ni, nickel; 
Fe, iron—chemical symbols). 
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LIKE A JIG-SAW PUZZLE 
The heavy, black lines represent the real edges of the con- 
tinents, the shallow continental shelves being a part of them 


Surrounding this spherical core of nife is a deep 
its chief 
constituents being silica (Si) and magnesium (Ma). 
The heavy rock, basalt, is a kind of sima. 

Third and uppermost comes the lighter sial, form- 
ing the continents and islands, but lacking in the 
sea-beds, where the sima layer lies bare. 


layer of material which Suess called sima, 


The core of nife we can forget in this considera- 
tion. The sima and sial we shall need to remember. 

The sima layer is heavier than the sial of which 
the continents and islands are composed. There- 
fore the sial lies on top. Basalt has a specific 
gravity of about 3—that is, it is three times as heavy 
as water, volume for volume. 


rocks, 


Granitic and gneissic 
which compose most of the land surfaces, 


have a specific gravity of only about 2.9. The float- 
ing blocks of sial average about sixty miles thick. 

It is hard to think of solid rocks as “floating” on 
other solid rocks. Rock, however, is viscous, solid 
True, it is not as viscous as things 
we ordinarily call viscous—motor oil, tar— 
but in a relative sense it is viscous. 

In laboratory rocks placed under 
enormous pressure have been made to flow within 
fairly short lengths of time. Given more time, less 
pressure will likewise produce a flow. Even under 
slight stress some rocks bend. We have all seen 
thin stone slabs that have sagged at the center. 
is that 
between the rocks of the earth’s crust and common 
pitch. You can press your whole weight against 
cold pitch without deforming it. Yet if you place 
a fifty-cent piece on its surface and leave it there a 
while, you will discover that the coin has gradually 
worked its way down into the pitch. Like pitch, 
rock will flow if there is time, except that it needs 
much more time for the same amount of pressure. 


as it appears. 
syrup, 


experiments, 


Another analogy, familiar to geologists, 


The Continents Are Afloat 


If you conceive the continents as blocks of sial, 
some sixty miles thick, based on a heavier layer of 
sima beneath, and if you know that rocks actually 
do flow under pressure in long periods of time, you 
will have no difficulty in imagining how the present 
continents of the earth might have drifted in differ- 
ent directions like the broken cakes 

The continents must not, however, 
as resting on top of the underlying sima, but as 
floating in it like a of toast in a rarebit. 
That is, the continents are nearly as dense as the 
sima, therefore they float low, with only about three 
miles of vertical projection above the ocean bed. 

Another point over which we may hesitate is the 
continental shelf. Where is the actual edge of the 
In school we drew maps (some of us 


of an ice-fioe. 
be conceived 


piece 


continent ? 
traced them) and thus we learned the geographical 
outlines Now we must forget 
these mere geographical outlines and learn the re- 
vised physiographical map showing the continental 
shelf as an integral part of the continents. In some 
places we shall find that there is very little differ- 
In others there is a great difference in the 
Note Wegener’s map. 


of the continents. 


ence. 
physiographical outlines. 
Florida, for example, extends many miles to the 


southeast. So does South America. Europe acquires 





Pre 


bts aM ee. 8 


eas AORN d= AEE: 





Fossil 
jor th 


a la 
Isles 
Most 
an i 
area 
A 
mer} 
surf. 
tine! 
cont 
and 
cont 
N 
eart 
thro 
fess 
F 
one 
and 
cep 
it ¥ 





1926 





the 


ler 
lin 
PSs 
ler 
en 





— 
al 


me 


ee 


JANUARY, 1926 


SCIENTIFIC AMERICAN 






































sw 
- ; Z = s ey y ~- : . SSS — 2 
ry North Pole Gira D + a! wSSU SSS 
4. LA y Be NY 
iferous North my te | . 
: : - = 
14) Ee ON OY 
tee 2 % ‘a 
vat a Pole/ f aA + af ay % 
; ae” |_| 
| a ae, | i ad 
ae AG, VAt) dT a 

af \ me ee >|) mo | Silyrion South 

WOGEGEZGS) S2 ISREEE ' —-RBBREe fea / 77 
~~ \ i a | 
— SOUUYA | vt Ss Say y 
>> _——- * aul HH ff Lt LLLLLE 
——— ep LLL ELE 
TS IEEE 
2 Equator = EZ 


























HOW THE POLES AND THE EQ 


UATOR MAY HAVE SHIFTED 


Fossils prove that there have been glacial periods in the tropics, and tropical climates in our arctic regions. To account 


Thus the 


for this, Wegener assumes a shifting of the poles. 


a large wing extending northwest, and the British 
Isles are merely a little patch on that extension. 
Most of the area of sea between the East Indies is 
an integral part of Asia, but the equally shallow 
area surrounding New Guinea is a part of Australia. 

All of these extensions are really slightly sub- 
merged plateaus, less than 600 feet beneath the 
surface of the seas. They are a part of the con- 
tinental shelf and are therefore a definite part of the 
continents. All this is common physical geography, 
and so we must not accuse Wegener of fixing up the 
continental outlines to make them fit his theory. 

Now let us go back in geologic time to the juvenile 
earth and try to get some idea of the sequence 
through which its continents are supposed by Pro- 
fessor Wegener to have passed. 

For hundreds of millions of years there was only 
one continent, or super-continent. Life existed on it 
and evolved practically as our geologies teach, ex- 
cept that instead of existing on separate continents 
it was all on one greater continent. 

Thus, early in the Jurassic Period, perhaps 
40,000,000 years ago, Antarctica, Australia with 
New Zealand and New Guinea, India, and South 
America lay adjoining South Africa; Asia and 
North America were further away from the center, 
but were still a part of the single mass. 

In the course of the Mesozoic Era (Age of Rep- 
tiles) and the Tertiary Period (Age of Mammals) 
this great area broke up, progressively, into smaller 
blocks of land, and these began a dispersive drift. 

What broke them up? What dispersed them? 
Here Wegener’s theory, which he prefers to call “the 
theory of the displacement of the continents,” is a 


world’s coal deposits could have accumulated near the tropics 


little shaky. Other scientists have belabored it 
strenuously because no cause that seemed sufficient 
to account for the break-up and drift has been given. 
Dr. Harold Jeffreys, brilliant Cambridge University 
geophysicist and author of a noted book entitled 
“The Earth: Its Origin, History and Physical Con- 
stitution,” refuses to accept the Wegener theory 
“unless forces enormously greater than any yet sug- 
gested are yet available.” 

Sometimes, however, science makes progress by 
building up a structure which is out of logical se- 
quence. Thus, “if adequate geological proof of 
continental drift is forthcoming,” says Dr. G. W. 
Tyrrell of Wegener’s theory, “geologists will believe 
it despite any assertion of its physical or mathe- 
matical impossibility.” A cause for the hypothetical 
drift may be found later. 


A Way to Test This Theory 


In Cretaceous times, South America broke away 
from the super-continent and drifted westward until 
it met with the strong resistance of the well-cooled 
Pacific Ocean floor. The drifting force continuing, 
the western margin of South America was crumpled 
up, and we have the Andes range of mountains. 

North America remained attached to Greenland, 
and Greenland to the Old World, at least by its 
northern half, until comparatively recently, perhaps 
only a million years ago. Now that it has cast off, 
Greenland is thought to be moving away from Scot- 
land at the rate of 60 to 120 feet per year. It ought, 
then, to be easy to test this Greenland drift. In 
1823, in 1870 and in 1907 some determinations of 
longitude were made in Greenland, but this was 


WAS THERE ONLY ONE GLACIAL CAP? 
When both continents are brought together, the outermost 
terminal moraines of the ice cap (dotted line) join up evenly 


accomplished by the lunar method which is not abso- 
lutely precise. Can these figures be trusted? In 
any case, they will not be trusted. 

What is planned includes not only Greenland, but 
many other points in the world. Last year, at a 
meeting of the world’s geodesists, it was voted to 
establish a world network of longitude determina- 
tions obtained by radio time signals, a method which 
is precise. Ten years hence, a redetermination will 
tell whether the continents are drifting or not. Radio 
alone makes this fine degree of precision possible. 

The Wegener theory includes too many details to 
cover in this space. There are interesting check 
tests which show how several hypothetical former 
land bridges between some of the continents, which 
geologists have always had to postulate in order to 
account for a close similarity between widely sep- 
arated fossil fauna and floras, are done away with 
when the continents are considered to have been in 
actual contact during most of the evolution of plants 
and animals. There are analogies between the rocks 
of Brazil and Africa, There are explanations of the 
hitherto inexplicable distribution of the evidences 
of geologically ancient glacial periods. These are 
explained in convincing, even if rather one-sided, 
detail in Wegener’s recent book, “The Origins of 
Continents and Oceans” (Dutton), a book of about 
200 pages, well suited to the general reader. 

Wegener’s theory of continental displacement is 
frankly an hypothesis. It is more than a “guess,” 
because it is fairly well controlled by partly estab- 
lished principles of geophysics, a science about 
which we know, however, comparatively little at the 
present time. 











“~~ mydrogen 
—, Witrogen and Oxygen 

















= Normal Block Mountains Foredeep (shelf) Normal Block 
Qrocoromum Sial Sting 





—— eww wm ew ee 


j Za ‘he ee 
4 FFPZ 


Ly 


CTL LD We PP 
Yj Yi, 
Y | (pe ct. 


AY & 





SS 











! 
Mijyjt im fp 















YY, 


Yj 7 
Yj Y Yi Yi 

















THE CONTINENTS ARE RELATIVELY THIN 
This cross-section of the earth is diagrammatic; actually no 
such uniform conditions are believed to exist 


HOW THE SIAL OF THE CONTINENTS MAY ACTUALLY JOIN THE SIMA BENEATH 
The transition is gradual and non-uniform. Note that mountains indicate added thickness of sial, required to buoy them 
up; while shallow underwater areas require less thickness for support. This is according to the principle of isostasy 
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view ne ates the obstruction to be 


7” 
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removed and the method of placing the shots. 


LONGITUDINAL AND CROSS SECTIONS OF THE KILN 


The right view shows the method of cutting a keyway out of the obstruction 


Shooting Clinker Rings from Kilns 


FIRST like a 


' . 
| stery betté: adapted to a sportsmans 


glance this may seem 


magazine than one of technical per- 





Experienced persons tell me, 
that the 
touched upon in this article has not the least con- 


Suasion. 





however, variety of shooting 
nection with sport. 


It appears that the gentlemen engaged in the 
pleasant and easy business of producing cement from 
rock things are troubled with the 
constant clinker rings in the kilns 
which affect the of the clinker when they are 


allowed to build up to any extent. 


lime and other 
formation of 
flow 
Removing one of these rings, without giving the 
kiln plenty of 


impossible, 


time to shed its calories, has been 
and letting a kiln cool down sufficiently 
to work on the inside, produced much grief in the 
the the 


cooling off and heating up process. Various experi- 


cement business because of time lost in 
ments in removing the rings without cooling the kiln 


proved failures. 


Square-nosed Bullets Used 

One company, the Dewey Portland Cement Com- 
pany, of Dewey, Oklahoma, reported that it had to 
shut down each kiln once or twice a day to bar out 
the clinker rings, with a dozen men on a water bar 
In turn, this re- 
quired firing the kiln a half hour without feed to 
restore the proper temperature, while the constant 


and requiring a half hour’s time. 


and heating did an unknown amount of 
damage to the brick. 


cooling 


These kilns are pleasing tubular contrivances, 
roughly ten feet or so in diameter, with fire-brick 


lining and an internai heat several degrees higher 
than the reputed temperature of the brazen hinges 
of Hades. In them the two principal components 
of cement are burned to a clinker, which is later 
ground to the fine cement familiar to commerce. 

The 


molten 


rings are glowing masses of practically 
rock, not unlike Once formed they 


do not easily yield to persuasion. 


lava. 


Inasmuch as removal of the ring meant operating 
from the outside of the fiery kiln and applying 
force to break through at some point and thus 
weaken it, some genius evolved the idea of using a 
gun and shooting away a portion by dint of re- 
peated blows from heavy projectiles. 

So they tried the gun method, the program rang- 
ing from shotguns with solid balls, to machine guns. 
The method was found to have some promise, but 
the guns would not stand up to the work. 

Much publicity was released by one arms com- 
pany alleging that its make of repeating shotgun 
was used for this purpose but-the process was much 


By Captain Edward C. Crossman 


more successful on a typewriter than on a clinker 
Another 
bombs filled with black powder, the bombs explod- 


ring. company made up hollow, brass 
ing the instant they came in contact with the incan- 


descent ring. The scheme was not a success. 

[he single balls fired from the twelve-gauge re- 
peating shotgun lacked the requisite wallop to smash 
away the portion of the ring at which the missiles 
were fired, while the gun would not last more than 
a thousand shots under the pleasant conditions pre- 
vailing at the kiln mouth—intense heat, grit and 
continuous firing. 

The next step was to try an eight-gauge double 
gun, loaded with a three-ounce cylindrical slug of 


lead. This is roughly three times the weight of the 





THE CEMENT KILN GUN IN OPERATION 


The gun is mounted on a pivoted bracket at the end of 
the kiln, and is operated through a peephole 


ordinary round ball used in the twelve-gauge gun. 

This proved to be much more successful. The 
The only thing 
lacking was a simple, strong, fool-proof gun that 
could easily be mounted for the purpose, would 
inflict no recoil on the operator and would stand the 
strenuous conditions of the cement business. The 
operator of the experimental eight-bore double gun 
which was tried in one of the eastern plants, fired 
more than 200 shots in one morning through the 
small peephole leading into the red-hot kiln. 

Three strong osteopaths finally brought 


projectile had the requisite punch. 


his 


shoulder back into approximately its normal posi- 
tion but the experience proved that the shoulder 
method was entirely out of the question. 

The solution of the problem, as worked out by 
the company conducting the experiments, the Rem- 
ington Arms Company of New York, was first, using 
a special cartridge not chambering in any gun other 
than their special cement gun, somewhat similar to 
the eight-bore shell, but firing a heavy cylinder of 
The cylinder is cut off 
square to give full force of impact without penetra- 
tion. Next, to fire this cartridge, this company de- 


lead of about three ounces. 


veloped a simple and strong form of bolt-action, 
single-shot weapon, using the simple, strong, and 
crude door-bolt type of breech closure. 

This entails no more expertness on the part of 
an operator than turning up a bolt handle and pull- 
ing it back as far as it will go for the insertion of 
the loaded cartridge, then closing it and pulling the 


trigger. 


The Punch of an Elephant Gun 

The gun has a very short barrel, a pistol grip for 
the firing hand and is mounted with a heavy, spiral 
spring at the muzzle end to absorb the recoil. The 
gun is mounted on a pivoted bracket at the end of 
the kiln with the muzzle opposite a small peephole 
cut in the kiln wall, permitting the operator to 
watch the placement of his shots on the selected 
portion of the clinker ring. 

The cartridge is powerful enough to deliver a 
punch akin to that of an elephant gun, or tank gun. 
The three-ounce slug, if given a velocity of 800 feet 
per second, would develop an energy of better than 
1,800 foot pounds and little of this would be used 
up in mere penetration because of the pleasing square 
face and huge cross section of the slug, which is 
eight-tenths of an inch in diameter. 

The method of using the gun in breaking down 
the rings is to concentrate the fire on one portion of 
the ring, placing the bullets close together and in a 
row, and breaking out a keyway through the ring. 

The Dewey Company, before quoted, reports that 
it finds it necessary to shoot the ring out as soon 
as it forms, an average of twenty shots being used 
in the process. The kilns are “down” for this pur- 
pose twice a day of twenty-four hours. 

As the range is short and the mark large, no ex- 
pert marksmanship is required. It is reported that 
almost any man who is able to hit a five-foot door- 
way with the front end of a wheelbarrow, can be 
used for this ring shooting. 

At the present writing it is reported that six of 
these guns are in use by six different plants and 
that they are giving satisfactory re ults. 
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Redrawn from Elephants and Ethnologists 


routes, the northern route being the main one. 
in large canoes began at least one thousand years before Christ and continued for centuries. 


HOW SOME SCIENTISTS BELIEVE THE OLD WORLD CULTURE REACHED THE NEW WORLD 


According to the theory of Professor G. Elliot Smith, the remarkable culture of the Mayas 
and ancient Peruvians came from India and Cambodia, with Chinese influence, by two 


This diffusion of culture across the Pacific 


Are These Elephants? 





w= i0 THE Copan sculptures made by the 
ancient Maya race of Honduras, which 
are reproduced on this page, represent 
in your opinion, elephants; or would 
you take them to be intended for tapirs, 
macaws, turtles or cuttlefish? 

Simple as the solution of this question appears to 
be—for nearly everyone to whom we have shown 
these figures has pronounced them elephants—two 
factions of scientists have been engaged for years 
in a bitter war over it. That war has just broken 
out anew. Professor G. Elliot Smith, the brilliant 
and dynamic leader of the so-called “historical” 
faction which believes that the sculptures are in- 
tended for elephants, has written a book in support 
of his view (Elephants and Ethnologists. E. P. 
Dutton & Co., New York). 

Science would not give much thought to the mere 
interpretation of these four Mayan sculptures were 
it not for the fact that a decidedly important problem 
of human history depends on this interpretation. If 
these figures depict elephants, it practically proves 
that the remarkable civilization of the Mayas did 
not originate in the New World without outside 
assistance, for scientists believe that there were no 
elephants in America at the time of the Mayas. It 
would point strongly, therefore, to the theory that 
other races of people gradually extended their ad- 
ventures and explorations across the broad Pacific 
and finally landed, by accident, by design, or by a 
combination of these two causes, on the western coast 
of America where they took root, thus transplanting 
the Old World culture to the New World. This is 
the view of Professor Smith. 

What we now call “civilization” can be traced 
back to historical beginnings in the countries sur- 
rounding or close to the Mediterranean Sea. 

Professor Smith’s idea takes the origin of all 
these cultures, Mediterranean, Chinese and Amer- 
ican alike, back to a much earlier time in pre-history, 
when they probably arose on a fundamental basis 
of a sort of pre-civilization which spread over most 
of the world. 

This supposed more ancient world-spreading cul- 
ture, Professor Smith has named the “heliolithic” 
culture, a name derived from the words for “sun” 
and “stone,” and so named from the customs of 

















By Albert G. tngalls 


worshipping the sun and of setting up great monu- 
ments of single stones, like those of Stonehenge, in 
England. Survivals of this culture include, among 
other things, the custom of worshipping the sun, 
already mentioned; the use of the mysterious swas- 
tika symbol, signifying good luck; the “couvade”— 
the very curious custom of putting the father to bed 
when a child is born; the single-stone monuments 
and the building of pyramids; the custom of cir- 
cumcision; the piercing of the ears; tattooing; the 
binding of the heads of infants, so that the skull is 
deformed; exogamy; human sacrifice; and the in- 
vention of agriculture by irrigation. 

These things are partly commonplace and of such 
a nature that it is not unreasonable to think that 

















Courtesy of E. P. Dutton & Co. 
ELEPHANTS? OR MACAWS? 
Macaws, say the opponents of Professor Smith, who retorts 
that to prove it they single out profile D, the most seriously 
damaged of the four (A, C is the reverse side of B, D) 


isolated peoples might have hit on them independ. 
ently in the course of centuries. No one of them, 
taken alone, would be convincing proof of common 
origin. But taken as a whole, it is difficult to avoid 
the belief that these customs do indicate a common 
source, 

We may easily trace these elements of the helio- 
lithic culture both east and west from Egypt or 
Southern Asia. To the west, they lead us across 
northern Africa, through Spain and France to west- 
ern Ireland. To the east they appear to have spread 
to Mesopotamia, India, and the peninsula of Siam. 
Beyond this point the culture seems to have taken 
two eastward paths. The southernmost led through 


Melanesia, Polynesia and finally reached the west 


coast of South America where it took root in Peru. 
The northern branch seems to have reached Central 
America by way of Micronesia, or the islands of 
the Pacific, east of the Philippines. How? In large 
canoes. To quote Professor Smith: “The ancient 
mariners who made their way into Polynesia dis 
covered and settled in almost every islet on that vast 
expanse of ocean. Is it at all likely that seamen 
who wandered as far as Easter Island, Hawaii, and 
New Zealand, refrained from going further east? 
Is it not certain that for every boat which chanced 
to reach Easter Island—a microscopic speck in far 
eastern Polynesia—there must have been hundreds, 
if not thousands, that missed it and passed on to the 
American coast?” 

This is where the Mayan sculptures fit into the 
argument. In India and Cambodia the elephant had 
religious significance—in fact, it still has. No ele- 
phants, mammoths or mastodons lived in Mayan 
days in America. Is it not natural that the sculptor 
of the Copan monuments, descended from some 
earlier sea wanderer and never having seen an 
elephant himself, but having with him some crude, 
handed-down representation of the elephant, should 
have mistaken its eye for the nostril and its ear for 
the eye? 

Among those anthropologists who decline to fol- 
low Professor Smith there is little tendency to deny 
that the same cultural elements are common to both 
the Old World and the New World. What they 
refuse to do is to conclude that this is more than a 
coincidence. 
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Our Point of View 





A Call for the Automatic Train Stop 











[pee i [HE recent fatal accident on the main 
BAe fabs) lines of the Pennsylvania Railroad be- 
(em feee| tween Philadelphia and New York, 
So es | when an express train, running in a 
———_$__—_—_—=l 


thick fog, crashed inio the rear of 
another express train, causing the death of ten people 
and the injury of thirty or forty others, inevitably 
suggests the thought that had the automatic train- 
stop been installed on that section of the line, the 
The Interstate 
Commerce Commission had ordered forty of the 


collision would not have occurred. 


principal railroads of the country to install the auto- 


matic stop where the traffic is heavy and peculiarly 
exposed to the risk of collision; and in justice to the 
Pennsylvania Railroad Company, it should be re- 
membered that, in with 


they have been engaged, since the date of that order, 


common other railroads, 
in testing out various systems of automatic train 
control with a view to finding one that will be 
thoroughly reliable and above all, weather-proof. 
To make a complete installation of automatic control 
over the thousands of miles covered by the Com- 
mission's order will involve an immense expenditure 
of funds; and the railroads should be allowed a 
reasonable time to make their preliminary examina- 
tion very thorough, so that they may feel certain 
that the type adopted will give satisfactory service. 

Apparently, the collision was due to a failure of 
the human element. The engineer of the second 
train, in spite of the fact that he had a record of 
twenty-five years of service without an accident, ran 
by the distant of caution signal, which he claims 
was hidden in the fog, and apparently saw the red 
light only when he was close upon it. The train 
ahead had stopped at this red light and started again 
when it showed clear, and was running at a speed 
of about ten miles an hour, when the train behind, 
at a speed of from fifty to sixty miles an hour, 
crashed into the rear steel sleeper. The impact was 
such that this car was telescoped into the one ahead. 

The annual number of collisions on our railroads 
is diminishing steadily; but as long as their pre- 
vention depends upon the fallible human element, 
they are liable to occur. Only when automatic train 
control is installed will absolute safety be assured. 
This, as we have said, will be a costly work; and 
the demand for it comes, unfortunately, at a time 
when the railroads are struggling by rigid economies 
to produce that minimum dividend of six percent, 
which is essential if they are to secure the necessary 
capital for upkeep and betterments. 


Mitchell versus Discipline 

Due to the widespread misunderstanding, we think 

it should be made clear that Colonel Mitchell is 
being tried, not for his views on aviation, but for 
his breach of military regulations and the means and 
It is a viola- 

air his 
propa- 


manner of his expressing these views. 
tion of military regulations for an officer to 
opinions on military matters by conducting 
ganda through the press; and it is doubly a breach 
of military regulations for an officer, in a public 
statement, to abuse his superiors, using the word 
“treasonable” in describing their conduct of military 
affairs. If the conduct of military affairs was so 
bad that Colonel Mitchell felt he was called upon 
to make an exposé, there was only one way for him 
to de this—and that was to resign his commission 
and carry out his attack in a civilian capacity, which 
he would be perfectly at liberty to do. 


Why is a breach of military discipline so grave 
an offence? For the very good reason that discipline 
of the strictest kind is the fundamental quality which 
It is discipline 
above all that makes an army; and it is of the very 


distinguishes an army from a mob. 


essence of discipline that each man shall subordinate 
himself absolutely to those who by rank are above 
him. 

The moment a member of an army, whether he 
be private, lieutenant, major, colonel, or of whatever 
rank, begins to act on his own initiative, and pro- 
his organization, 


individual views 


tactics or strategy, except it be in a communication 


claim own on 
to his immediate superior, that man becomes a 
monkey-wrench thrown into the elaborate machinery 


of the army. He may be perfectly well-intentioned 








Water for Next to Nothing 


It is not stretching a point too far to 
say that, next to the air we breathe, a 
supply of pure drinking water is the 
greatest necessity of our daily life. Else- 
where in this issue will be found an article 
on the greatest municipal supply of mod- 
ern times, as provided by the imposing 
series of dams, tunnels and aqueducts 
which conveys pure mountain water over 
a maximum distance of 120 miles for the 
supply of the largest city of America. 
Since sending this story to press, there 
have come to our knowledge some facts 
as to the amazing economy with which 
this great work has been put through and 
is now being carried on. Every day of 
the year, there is supplied on an average, 
to every citizen of New York, 130 gal- 
lons of water; and the astonishing fact is 
that this generous supply costs the indi- 
vidual citizen, on an average, less than 
three-quarters of a cent per day, or half 
the cost of a decent cigarette. In these 
days, when there is so much protest 
against the cost of our city governments, 
it is refreshing to find a work of civil 
engineering which is providing a great 
public necessity so economically that it 
is practically as cheap as the air we 
breathe. 




















and have at heart, or think that he has at heart, the 
interests of the army and of the nation; but the 
moment he goes outside of the regulations, he be- 
comes a peril to that very discipline upon which the 
army is founded. 

These facts were never so clearly recognized as 
by the great Washington himself (than whom no one 
was more sympathetic with the American soldiers 
of his day) when the shameful neglect of Congress 
caused his troops to go shirtless and without shoes, 
and indeed, without food in their hours of dire ex- 
tremity. Nevertheless, at the conclusion of the war, 
when the soldiers were called together, presumably 
by one of their number, to take matters into their 
own hands and with their swords to force Congress 
to fulfill its pledges and forthwith grant them their 
full arrears of pay, Washington, with the true in- 
stincts of the soldier, addressed one of his most 
memorable utterances to the army and pointed out 


to them, even while he admitted the justice of their 
complaints, that, if they moved as they intended, 
they would be guilty of a gross act of insubordina. 
tion and would rend asunder that discipline which 
alone distinguishes an army from a mob. 


Shall We Abolish the Submarine? 

IF the present world-wide agitation against the 
submarine should lead to an international agreement 
for its abolition, the embargo will have been due 
to the ruthless attack which was made by Germany 
on merchant shipping during the World War. Due 
to this, the very word “submarine” has taken on 
very sinister meaning, at least in the minds of the 
general public and, indeed, to no small extent among 
naval and military men. The dislike of the sub 
marine has been intensified by the many and grue- 
some fatalities which have happened during the past 
few years to this type of vessel, culminating in the 
loss of M-1, with sixty-eight men, in the English 
Channel. A few weeks before that, the world was 
shocked by the loss of our own S-51, with practically 
its entire crew; and Italy has been depressed by a 
similar submarine accident. Among naval men, 
there is a division of opinion; but it is not to be 
forgotten that the Washington Conference, had it 
not been for the French attitude, would have com- 
mitted itself to a total repudiation. If the sub- 
marine could be restricted everywhere and for all 
time to naval warfare, its extreme unpopularity 
would be modified; although it must be admitted 
that even in this field, its effect is more moral than 
practical; for it is a threat and a deadly one. After 
all is said and done, perhaps the public prejudice, 
which it seems impossible to remove, is similar to 
that against poison gas, and is based on the ground 
that it uses what the man on the street or in the 
field of sport would call “sneak” tactics. Human 
nature is so constituted that anything which carries 
this quality is the subject of well-deserved detes- 
tation. 

Helium as a Life Saver 

A CORRESPONDENT, referring to our recent articles 
on the loss of the Shenandoah, complains that we 
did not draw attention to the fact that the use of 
helium in the gas bags probably prevented the 
wiping out of the entire crew of the ill-fated ship. 
The omission was intentional and was due to the 
fact that in our own mind, at least, and we think 


in the mind of the public generally, the fact that | 


the ship was filled with helium was so well known 
as to need no reiteration. Unquestionably, had 
Shenandoah been filled with hydrogen, the sparks 
which must have been generated by the severing of 
electric cables and the tearing asunder of so many 
metallic members, when the ship was broken into 
three sections, would have produced an explosion 
and a conflagration which would have been fatal to 
every member of the crew. It is true, also, on the 
other hand, that the superior lifting power of hydro- 
gen and the fact that the substitution of hydrogen 
for helium would practically double the cruising 
radius of a ship, are causing airship constructors 
to search diligently for a substitute for the present 
type of motors and design a heavy-oil engine which 
will be free from the risks that are inseparable from 
the type which is at present in use. Nothing will 
conduce so greatly to the success of commercial 
aviation as the production of such an engine with 
the resulting substitution of hydrogen for helium, 
except in naval dirigibles, 
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Especially pnotographed for the dcrentunc American Dy Hrown protners 


Dr. Gilbert’s envelopes being opened in the presence of newspaper representatives and members of the editorial staff of the Scientific American 


Spirit Mediums Fail in Test 


. J. ALLEN GILBERT, Ph.D., of Port- 
land, Oregon, has been conducting a 
simple but effective test with the co- 
operation of the Scientific American. 
It has been a test not of the truth or 
falsity of spirit messages, but of the truth or falsity 
of communications received through spirit mediums. 








More than 300 mediums have sent messages. Of 
that number 284 revealed what they believed to be 
a secret countersign agreed upon by Dr. Gilbert and 
Mrs. Gilbert before her death. 
entire 284 was wide of the mark. 

Mrs. Gilbert (Florence A. Z. Gilbert) De- 
cember 17, 1917. For months it had been evident 
that her death was impending. She and her hus- 
band were both deeply interested in psychology and 
they included among their friends a number of per- 


Every one of the 


died 


sons who were interested in the phenomena of so- 
called spiritualism. Neither of them had ever had 
any experience that convinced them of the possi- 
bility of communication with the dead. However, 
they made a compact that Mrs. Gilbert would make 
every possible effort after her death to communi- 
cate with Dr. Gilbert through a medium. To elimi- 
nate the possibility of fraud, they agreed upon a 
certain countersign which must accompany any mes- 
sage purporting to come from her to serve as a 
guarantee of its authenticity. This countersign was 
placed in a triply sealed envelope. 

After Mrs. Gilbert’s death repeated messages, re- 
putedly coming from her, were given to Dr. Gilbert. 
None of them bore the countersign. 

To stimulate further attempts by mediums Dr. 
Gilbert made a statement on May 30, 1922, through 
the Portland Oregonian, offering a reward of $500 
to anyone who would obtain the countersign by com- 
munication with Mrs. Gilbert. 

The result of that offer was the receipt of 139 
definite countersigns, all ostensibly from Mrs. Gil- 
bert. Desiring that a wider effort be made, Dr. 
Gilbert sought the cooperation of the Scientific 
American and extended his offer to November 1. 
Details were published in our August issue. 


From all parts of the world messages from spiri- 
tualistic mediums were received. They came from 
Japan, Poland, Germany, France, Australia, some of 
them in foreign languages which neither the doctor 
nor his wife had ever spoken. There were many 
letters giving communications without any definite 
attempt being made to give the necessary counter- 
sign. A few of the mediums explained that Mrs. 
Gilbert was unwilling to give the countersign be- 
cause she knew it would cost her husband $500. 

The True Countersign Revealed 

The 284 actual attempts at the countersign covered 
a wide range from a simple design, such as a cross, 
to lengthy quotations. Among them were such offer- 
ings as “True love lives beyond the grave,” 
and a compass, “Jim, I am here, old boy,” “Frank, 


a square 
I am happy,” “X,” “Au revoir, auf wiedersehen,” 
a shamrock with engravings, “I have a crystal vase 
with white and pink roses, Dear John,” “Fiddle- 
sticks,” the Twenty-third Psalm, “Hello, Old Boy.” 
“All is well, all is well with my soul,” “Amigo,” 
“James, James, James, I am so far away, Death is 
so wonderful,” “I am with you,” a peacock feather, 
“Morphine, A. Z. G. F.,” “Separated,” favorite photo 
in a box, “Dear Heart,” “Am Happy,” “Ave Maria,” 
“Let me sleep,” “Never be afraid of the darkness.” 

The first message received was the first two sen- 
tences of the marriage ceremony. The last one, by 
a curious coincidence, was “Amen.” Several ad- 
dressed Dr. Gilbert as John, Jack, James or Jim, 
although his first name is Joshua. 

All of the countersigns submitted by the mediums 
were assembled in the library of the Scientific Amer- 
ican on November 12, and the triply sealed envelope 
brought from the vault where it had been resting 
since the offer appeared in this magazine. Before 
breaking open this envelope, however, another was 
read first at the request of Dr. Gilbert. It con- 
tained a letter from Dr. Gilbert to the editor of the 
Scientific American. It said in part: 

“The true countersign to be opened by you con- 
tains three events with dates for the same. In reveal- 


ing the countersign it might be just as well to state 
the events without the dates and, if any fraudulent 
medium claims to have got the countersign without 
my taking recognition of the same in my report, his 
fraud would be automatically revealed by the ab- 
sence of dates and his inability to give the dates. 
which he would have no means of knowing without 
a well-nigh impossible investigation.” 

The second envelope was then opened and found 
to contain on Dr. Gilbert’s office stationery, dated 
January 1, 1918, this message: 

“Before Mrs. J. Allen Gilbert’s death, which oc- 
curred on December 17, 1917, she and I agreed 
upon a certain password to serve as identification 
of her if she were able to come back to me by any 


method whatever. The password agreed upon was 


to be the mention of our three birthdays, viz.: Mrs. 
Gilbert’s, Dorothea’s (our daughter) and mine. 
r 


(The three dates are here named.) Request has been 
made of Dr. James H. Hyslop, 519 West 149th 
Street, New York City, New York, that he should 
attempt to get in communication with Mrs, Gilbert 
through Mrs. Chenoweth, if possible. Nightgown 
sent to him as an aid in that attempt. Signed J 
Allen Gilbert.” Dr. Hyslop was a distinguished 
psychic investigator, whose death occurred some time 
after the password was sealed. 

After being read, this note was again placed in 
a sealed envelope and returned to the vault. None 
of the mediums had stated what it was. If any here- 
after should allege communication with Mrs, Gil- 
bert, there still remain the three dates to serve as 
a password, 

Thus is completed a test of spiritualism pure and 
simple. The part played by the Scientific American 
has been as an aid to Dr. Gilbert in his effort to 
receive a message from his deceased wife, if such 
messages are possible. Whether it proves or dis- 
proves anything we leave for the reader to judge. 
It should not be confused, however, with the larger 
field of psychic research, nor with the investigation 
of so-called supernormal phenomena this publication 
has been interested in for the two past years. 
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EXTERIOR VIEW OF THE OIL FILTER 
It consists of layers of fine wire screen and felt filtering material. 
oil circulating without passing through the filtering material if the latter becomes clogged 


Comfort from Your Motor 


MEAN exactly what I say by that title; 
not comfort alone from low-pressure 
tires, long, 


balloon flexible springs, 


quick-acting snubbers and shock ab- 








sorbers, or rich and luxurious up- 
holstery and seat cushions, but real comfort from 
within the motor itself. That is the one big, out- 
standing development of 1926 motorcar design, and 
constitutes one of the most important chapters of 
the romance of the automobile industry. 

Up to a few years ago, the gasoline power plant 
that drives our automobiles could hardly be looked 
upon as a source of { omfort. It developed the 
power of some ten to fifty horses, and as such was 
expected to produce as much noise and exhibit as 
much team of 


temperament as at least a 


spirited horses. 


high- 
Then came improvements in design 
which reduced the factor of temperament almost to 
the vanishing point and made the modern internal- 
combustion motor one of the most reliable power 
sources yet developed. Supplementing these me- 
chanical improvements, which produced greater re- 
liability, was a marked reduction in the amount of 
the with the ex- 
ception of the exhaust, noise means friction and 
wear, and where these are reduced, 


noise generated by motor—for, 
an approach to 
silence follows. 


Vibration Due to Lack of Balance 


Bui even this approach to silence did not last long, 
for vibration and wear will soon throw a motor out 
of “tune” and not only does vibration produce wear 
and make a motor noisy, but the sensation which it 
conveys to the occupants of the car is not pleasant. 

Vibration is due to a lack of balance or stability 
when an impulse is applied to any material. Vibra- 
tions may vary in time or period from the slow, 
steady beat of a long pendulum, to the infinitely 
rapid shiverings of the high-pitched tuning fork. 
Now the moving parts of a gasoline engine are 
naturally unbalanced, for the crank, connecting rods, 
and pistons constitute unequal weights throughout 
various portions of the revolution of the crankshaft 
and flywheel. Fortunately, this -apparent unequal 


distribution of weight may be overcome in some 
types of engines by so arranging the cranks that 
when one mass of cylinders and connecting rods is 
moving upward, an equal mass will be traveling 


downward. 
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A valve permits of the 


By H. W. Slauson, M.E. 


In the case of those crankshafts which cannot be 
thus balanced, however, resort may be made to the 
use of additional counterweights or balances, which 
will exactly offset the amount of the weight on the 
other side of the crankshaft. Machines have been 
developed which will balance these crankshaft as- 
semblies almost to the weight of a postage stamp, 
and the flywheel, crankshaft, connecting rods and 
pistons of an engine so balanced, may be run by an 
external source of power, at almost any speed within 
reason, with no ensuing destructive vibration. 

But note that I said that such an assembly may 
be run by external power. As soon as we introduce 
the tremendous impulses of the explosions, or rapid 
combustion rather, on which we are dependent for 
the generation of power within our gasoline engines, 
we face an entirely different set of conditions. Con- 
sider that one piston of a four, six, or eight-cylinder 
crankshaft assembly is suddenly struck a tremendous 
There is a 
natural lag, or inertia, in the rest of the crankshaft 
and its assembly, which prevents it from responding 


blow of five or six hundred pounds. 


instantly to this tremendous explosive force, and 
there is therefore a twist, or winding, of one part 
ahead of the action of the remainder of the crank- 
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A CENTRIFUGAL TYPE OF AIR CLEANER 
The dust-filled air enters through the outer ring. The vanes 
and baffle plates impart a swirling motion to the air. The 
direction of the clean air is reversed and it enters the car- 
buretor from the opening indicated by the white arrows 








INTERIOR VIEW OF THE OIL FILTER 
This view shows the wire screen and filtering material. 
filter is cut out of the line of circulation, in case of stoppage, is also shown 


Be — 


The by-pass, by means of which the 


If we balance a board across a 
saw-horse, and suddenly push down on one end, the 
other end will rebound upward it is true, but not 
until a very considerable distortion has taken place 
in the plank; and when this other end does spring 
upward, it goes farther than the original end, because 
of the energy stored by the springiness of the board. 


shaft assembly. 


Therefore, we cannot consider even a heavy, steel 
crankshaft to be solid and inflexible when dealing 
with the causes of vibration. There is an infinitesi- 
mally small twist or whip to any crankshaft when 
subjected to these tremendous impulses generated 
by the explosions in the cylinders. At most speeds 
this vibration may not be apparent, or it may be 
neutralized by other conditions. At other speeds, 
however, possibly within a limit of but two or three 
miles per hour, the vibration may become so ap- 
parent as to transmit a violent shaking to loose 
fenders, lamp brackets, hood catches, and the like 
until the entire car seems to be suffering with St. 
Vitus’s dance. The speed at which this violent vi- 
bration occurs is known as the critical speed, and the 
motor is said to possess a “period” of vibration. 


Increase in Number of Bearings 

Obviously, one of the most logical ways to over- 
come this is to furnish the crankshaft with as much 
rigidity and stiffness as possible, in order to prevent 
distortion. This can be accomplished by making 
the crankshaft large and heavy, and by supporting 
it by means of large main bearings at frequent in- 
tervals throughout its length. This furnishes a re- 
sistance and stiffness to the whipping and distorting 
effect of the impulses in much the same manner as 
a light, flexible plank will be made to give less when 
we walk upon it if it is placed over beams which 
are set close together. Thus, the crankshaft of the 
new cars are not only larger than might be found 
previously, but are plentifully supplied with bear- 
ings, and in many instances we find five-bearing 
four-cylinder motors, seven-bearing six-cylinder en- 
gines, and the crankshaft of eight-in-line power 
plants supplied with nine main bearings. 

Fortunately for designers and motorists, vibration 
can be neutralized or absorbed. A swing, or other 
pendulum-like object, furnishes an excellent illustra- 
tion of slow vibration. A small child can swing a 
heavy person high, if he gives a slight push at ex- 
actly the proper time. On the other hand, if he 
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crankcase, however, is passed through it at frequent 
intervals, the necessary force sometimes being ob- 
tained from suction which is secured from the in- 
take manifold near the carburetor. 

But of equal importance with reclaiming the oil 
is the prevention of the entrance of the dust and 
other abrasive foreign matter, which is a part of 
each breath of air taken by the motor. 

It might seem to be an easy matter to cover the 
air intake opening of the carburetor with a series 
of screens and filters which would catch all of the 
foreign matter contained in the air passing through. 


id pushes at the wrong time, he can easily stop the 
swinging eventually, by neutralizing it. 

Vibration is thus the compounding of a series of 
impulses, timed in exact accordance with the period 
of the vibrating beat. 

Motorcar engineers have analyzed the cause of 
crankshaft vibration, and have installed neutralizing 
devices which, with the changes in design already 
outlined, have served practically to eliminate this 
heretofore annoying adjunct of motoring. One type 
of device is built within the crankshaft itself, and 
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consists of a pivoted bar placed along one of the 
crank arms. Each end of this short bar is kept 
from direct contact with the crankshaft arm by 
This pivoted bar, of 
course, of the crankshaft and 
through its ability to change its position slightly, 
when the rapidly-turning crankshaft is twisted out 


means of a flat steel spring. 


revolves as a part 


of position by the impulses of the explosions, serves 
to neutralize or absorb the vibrations that would 
otherwise be set up. 

One of the most effective means of absorbing 
vibration consists of “dampers” in the form of fric- 
tion disks, or revolving weights which serve wonder- 
fully well to smooth out the inherently rough por- 
tions of the period. 

As drops of water will wear away the hardest 
stone, so will constant vibration set up a rapid de- 
terioration in the mechanical parts of the car. 


The Importance of Oil Filters 


But vibration is not the only cause of wear in an 





NEW TYPE OF CRANKSHAFT BALANCER 
A flat spring keeps each end of a pivoted bar away from 
the arm of the crankshajt until a vibrating force occurs in 


the latter. Then one spring or the other is depressed and 
a counter force is generated which absorbs this vibration 


into a liquid which runs down the walls of the 
cylinders, and into the crankcase oil. This liquid 
fuel, therefore, not only dilutes the lubricant in the 
crankcase, but during its passage down the cylinder 
walls, it washes with it the dirt and dust which may 
have been sucked in through the carburetor. Par- 
ticles of carbon which will be loosened from the 
piston and cylinder head, may also be washed down 


We cannot afford to starve the engine, however, by 
D 

placing too much resistance in the path of the air 

which it demands. The air is not forced into the 


engine under pressure, but is sucked in by its own 
suction pump efforts, and if the cylinders have not 


been filled by the time that the piston reaches its 
downward stroke and the intake valve has 
closed, the engine will not have received its full 
charge of explosive mixture, and we cannot expect 
full power and efficient results. Therefore a large 
filtering area with many passages must be provided 
or the dirt must be thrown out because of the differ- 
ence in weight between it and the air which is carry- 
ing this foreign matter. 


been 


Vibration and Friction Greatly Reduced 

This second system is known as the centrifugal 
type. By means of baffle plates, vanes, and in some 
instances, small rotating fans, the incoming air is 
given a rapid whirling motion, similar to that im- 


n place automobile. Wear is caused by friction, and fric- into the reservoir containing the lubricant. This parted to the milk in a cream separator, Through 
spring tion occurs whenever fabric or metallic parts move foreign matter, when circulated with the diluted oil, one of the primary laws of physics, the heavier dust 


because 


in direct contact with each other. It is the purpose 


forms an excellent cutting compound similar to a 


and dirt is thrown outward, and is caught in a trap, 





























board. of lubrication to interpose a film of oil between all valve-grinding material, with the result that the bear- or expelled directly into the outside air. The in- 
y, steel moving surfaces, and thus to reduce friction to a ings and other moving parts of the engine, instead coming air, thus freed of the heavier particles of 
dealing minimum. Properly designed lubricating systems of being thoroughly lubricated, are ground away by foreign matter, passes into the cylinders of the en- 
finitesi- perform this function wonderfully well, provided the very means intended to prevent wear. gine in a comparatively harmless form. Another 
t when the oil can be kept clean and of the proper consist- In order to reclaim the oil thoroughly, therefore, ingenious system of air purifier employs a connec- 
nerated ency or body. The oil is the very life blood of the _ the oil purifiers now found on many of the new’ tion with the exhaust pipe of the engine to create 
speeds motor, for it circulates to every vital part. There- cars serve two purposes. The first is to filter the an injector effect to blow the trapped particles of 
nay be fore, if this life-preserving fluid carries disease foreign matter from the oil by forcing it through foreign matter from the air cleaner directly into the 
speeds, germs in the form of dirt, grit, or other foreign various thicknesses of filtering material and fine outside air. 
r three substance, the very purpose of the lubricating sys- mesh screen. The second is to subject this oil to No matter how easy its riding, the car in which 
sO ap- tem will be defeated. Consequently, it may well be sufficient heat from the exhaust of the motor to drive oil must be changed every four or five hundred 
loose stated that the second most important development off the condensed gasoline and return it, in the form miles, carbon removed every two or three thousand, 
ie like of automobile motor comfort consists of the attach- of fuel, to the intake manifold of the engine. The bearings tightened or replaced every ten thousand, 
ith St. ment on many of the new cars of devices for re- lubricant is thus restored to its former efficient state, and a general overhaul given every twenty thousand 
ent vi- claiming or rectifying the crankcase oil and for pre- and when so treated, does not require replacement or so miles of travel, cannot be a real comfort and 
nd the venting the entrance into the engine, through the or renewal more than once every thousand to three pleasure to its owner. Therefore, the marked re- 
mm. : carburetor, of dirt and dust. thousand miles, depending upon the efficacy of this duction of engine vibration and the very thorough 
Oil purifiers are more necessary now on automo- treatment. The oil purifiers are generally in the protection of all moving parts against friction, 
biles than was the case ten years ago when the gaso- form of a small circular or square tank, piped to created by inadequate lubricating materials and the 
over- line then used for fuel was easily vaporized, and the intake manifold and crankcase of the engine. entrance of foreign matter directly into the very 
much excessively rich mixtures were not needed for start- The purifier is not always placed directly in the vitals of the engine, may well be looked upon by 
revent ing a cold engine. Today’s fuel vaporizes at a much _ oil-circulating system of the engine, for its capacity owners, as well as by engineers, as two of the most 
aking higher temperature, and this means that the rich might not meet the total, full-power requirements important advances in the past fifteen years of 
orting mixtures required for starting are easily condensed of the engine. The entire amount of oil in the motorcar development. 
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f he 5 A six-cylinder crankshaft, with a new type of balancer attached at the left-hand crank throw In this, a special machine drills holes in the counterweights till balance is attained 
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American Eclipse Expeditions to the Far East 


The Total Kclipse of January Fourteenth Should Teach Us Much About the Sun 


ae HE chief astronomical event of the pres- 





eclipse of the year before in the essen- 
tial feature that the moon’s shadow reaches the earth, 
and plunges the regions which it traverses into dark- 
unlike it in detail. 


eclipse was visible only in the western hemisphere; 


ness, it is curiously Last year’s 


this year’s will be visible in the eastern. The former 


was observed in the bitterest cold of winter: the 
latter will be seen in the endless summer of the 
tropics. The earlier eclipse passed over densely 


peopled regions, and it was seen by millions of well- 


informed people; the forthcoming one can be seen 
only in thinly settled and primitive lands where few 
its full meaning. 


the earth as the 


of the inhabitants will understand 
The moon’s umbra first reaches 

i Central Africa. 

north of Lake Victoria, it passes out to sea, just south 


sun is rising in Sweeping across 


of the equator, and for four thousand miles traverses 


the Indian Ocean. Coming to land again in Suma- 
tra, it crosses the southern part of this island, trav- 
erses the whole width of Borneo, reaches the island 
of Mindanao in the Philippines, and then loses itself 
in the Pacific. The region within which a partial 
eclipse is visible extends over the eastern half of 
Africa, and includes Arabia, India, China and north- 
ern Australia. 

American Eclipse Expeditions Will Go 
fhe eclipse is a long one. The maximum length 


of totality—-four minutes and ten seconds—can un- 


fortunately be ebserved only in the Indian Ocean, 
but a duration of three minutes and twenty seconds 
secured on the west coast of Sumatra. The 


In Borneo 


can he 
best observing stations are in that region. 
and the Philippines, the sun is much lower in the 
sky and the duration shorter, and conditions on the 
Weather proba- 
bilities are, however, none too favorable, although 


west African coast are no better. 
these again are best in Sumatra. 

Despite these uncertainties, and the great distance, 
several astronomical parties are on their way to 
observe this eclipse. Two are American—one from 
the United States Naval Observatory, including also 
Dr. Anderson from Mt. Wilson, and another from 
the Swarthmore and Allegheny Observatories, under 
Dr. Miller and Dr. Curtis. A Dutch and a German 
party are also en route. 

The proposed program of observations is a long 
one. The sun will be high in the sky in Sumatra 
and conditions will be favorable for another obser- 
vation of the “Einstein” effect—the bending of rays 
of light which pass close to the sun. Although the 
results of the Australian expeditions really settle the 
matter, one more good set of plates would make 
assurance doubly sure. 

The corona will be photographed with instruments 
of long and short focus, showing—if the skies favor 
—what changes in its form accompany the increas- 
ing abundance of sun-spots. Spectroscopic observa- 
tions will not be neglected, and both the outer and 
inner envelopes of the sun will receive due attention. 

Among the most important of such observations 
are those of the “flash spectrum.” Just after the 
moon has hidden the brilliant disc of the sun, the 
sun’s atmosphere is still visible, rising several hun- 
dred miles, and appearing to the eye as a brilliant 


ent month is undoubtedly the tetal 
eclipse of the sun, which happens on 
the 14th. Although similar to the 


By Henry Norris Russell, Ph.D. 


Professor of Astronomy, Princeton University 


Research Associate of the Mt. Wilson Observatory, California 
Photo- 
graphed through a prism—or with a concave grating 

-the light of this atmosphere a perfect line 
the One work 
quickly, for in a few seconds the advancing moon 


steel-white line along the dark moon’s edge. 
gives 
of information about sun. must 
covers up the sun’s atmosphere altogether; but ex- 
posures by a watchful observer can be timed just 
right. 
which records, on a moving plate, the whole sequence 


Even better, perhaps, is an automatic device 


of changes in the spectrum, from the time when the 
bright surface of the sun is still strongly visible 
until the atmosphere is quite covered by the moon. 





APPROACHING “SECOND CONTACT” 


As the moon’s shadow thins the sun’s waning disc, the 


astronomers will stand at their stations. All is ready 

The spectrum of the glowing gases of the solar 
atmosphere consists, as might be expected, of bright 
lines, matching the dark lines of the ordinary solar 
spectrum, but some of these lines are emitted only 
low down in the atmosphere, close to the photo- 
sphere, and appear on the photographs as narrow, 
short images, while other lines, which are emitted 
high up as well as low down, give long and broad 
“crescents’—that is, images of the crescent-shaped 
are of solar atmosphere which rises beyond the edge 
of the dark moon. 

The beautiful observations of Professor Mitchell 
in 1905 and 1925 show that the height to which the 
same lines were visible was not the same in the two 
cases, and further observations, perhaps at many 
eclipses, will be needed to confirm this variation, 
and study its laws. The moving-plate apparatus 
will furnish important information, telling us which 
lines brighten up first, as the sun itself observed, as 
well as which are the first to fade away. 

From the existing observations, it appears that the 
sun’s atmosphere is very extensive. The lower part, 
in whose spectrum practically all the bright lines 
are to be found, rises some two hundred miles above 
the photosphere. In the next few hundred miles 


Sa Seat aS ee ae 


most of the lines fade out, but the stronger ones, 
even of heavy metals like titanium and iron, rise to 
800 or 1,000 miles. A few lines go much higher, 
up to 4,000 miles, and a very few—belonging to 
hydrogen, helium, and calcium, rise to 8,000 miles, 
all around the sun, forming the chromosphere—and 
above this again to great altitudes in the promi- 
nences. 

These unquestioned facts raise many difficult prob- 
lems. How much material is there in this great 
atmosphere of the sun? Why does it rise so high, 
in spite of the powerful force of gravity at the sun’s 
surface, nearly twenty-eight times as great as On 
earth. Above all, why do heavy atoms like those of 
calcium rise as high as the far lighter ones of hydro- 
gen and helium? 

First, as regards the quantity of gas in the solar 
atmosphere, the independent work of several investi- 
gators—Milne at Cambridge, Miss Payne at Harvard, 
and Stewart and the writer at Princeton—show that 
the pressure and density must be very low. 


The Powerful Pressure of Light 

When the gas has a hundredth of the pressure— 
and, at its high temperature, less than a thousandth 
of the density—of ordinary air it must be rendered 
hazy by various processes involving the inter-action 
of electrons, atoms and light-waves, so that on the 
scale of solar phenomena, it would appear opaque 
and be part of the brilliant photosphere. Indeed, 
Milne’s latest calculations indicate that this would 
happen at a density a hundred times lower still. 
The transparent atmosphere above this level must 
be of extreme tenuity. At the maximum, there can 
hardly be more gas above the photosphere than 
would make, if compressed, a layer as dense as air 
and ten feet thick. At the minimum, the thickness of 
the corresponding layer may be only an inch. 

A few feet or inches of air, then, expanded to 
form a layer hundreds of miles deep—this is the 
conception of the sun’s atmosphere to which modern 
physics leads us. 

One may wonder how so thin an atmosphere can 
absorb the lines of the solar spectrum; but the outer 
vapors of an electric arc, charged (for example) 
with sodium, although but a fraction of an inch in 
thickness, can absorb the sodium lines more strongly 
than the sun’s whole atmosphere does—as direct 
comparison shows. This, then, need not trouble us. 
But by what means is this minute amount of gas 
expanded into an atmosphere a thousand miles and 
more in depth? The very high temperature accounts 
for a good deal, but even more important is radiation 
pressure. The intense outgoing flood of light from 
the sun tends to drive along with it any obstacle. 
On a body as big as a pebble, this effect is insignifi- 
cant, but on such a tiny thing as an atom, it may 
be great enough to balance even the sun’s great force 
of gravity, if the atom absorbs even a‘small part 
of the sun’s light. 

Above the lowest layer, in which all the lines are 
found (and perhaps to some degree in this layer too) 
radiation pressure must be the main factor in keep- 
ing the sun’s atmosphere from settling down closer 
to the visible surface. The calcium atoms (which 
absorb the two strongest lines in the whole spectrum) 
must be exceptionally subject to this influence, and 
hence it is not surprising that they rise as high even 
as hydrogen. 
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Steps in the Manufacture of the All-important Rear Axle 


The strength of an automobile depends largely upon the strength of the rear axle. In 
these photographs, furnished us by the Timken Axle Company, the first step in the process 
of manufacture is illustrated. Tor: Drop forgings ready for machining. Accuracy in forg- 
ing saves time and metal in the finishing process, where every motion and every 
minute is figured down to minimum. Lert: This rear end forging is being removed from 


the dies which have formed it, to dimensions allowing for the right finishing cut. Machines 
are often named or some humorist leaves his mark thereon. Ricut: Steel ingots at just the 
proper temperature are roughly blanked out in the drop forge. The accuracy attained in 
the operation of the hammer is amazing, deft stunts being sometimes performed for inter- 
ested visitors. After finishing each piece, the dies are cleaned out by compressed air. 
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International News Real 


LISTENING IN ON THE BROADWAY 


. ; 
Picking up concerts in a railroad car is much easier than is the work of transmitting messages 
from moving trains 


Giving Trains 


bg 


Wide World 


: 


LIMITED 


GERMANY’S SUBURBAN 


Several trains leaving Berlin carry radio receiving apparatus. 
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JUIPPED 
Headsets at the seats permit 
the passengers to listen in 


a Radio Voice 


Wired Wireless Is Apparently More Adapted for Service on Railroads than Is Space Radio 


en 


IVER since ocean voyagers have been able 
to communicate with their homes, trav- 
elers have wondered why the railroads 





have not utilized radio for the con- 


—————— venience of passengers and for train 


dispatching. The truth is that numerous experi- 
ments have been conducted by the railways, but 
radio engineers in signaling from moving trains 
have been confronted by difficulties not prevalent on 
board ship. 

Radio service on trains has been handicapped, 
because the aerial must necessarily be low in order 
This dwarfed 
antenna will intercept broadcasts, but it is not effi- 
Aerials 
on top of trains are likely to be directional and the 


to pass tunnels and other clearances. 
cient as a means of radiating Hertzian waves. 


signals fade when the cars pass around curves, be- 
cause the direction in which the wire points is 
Nashville Railroad 


found that a single wire strung around the dome 


changed. The Louisville and 
of the roof and clearing the dome by four inches 


was most efficient. The antenna was tapped and 
Care must 
be taken that the dome of the car does not shield 
the wire, because the permissible location of the 


antenna in roof 


lead-ins run to the interior of the cars. 


relation to the is confined to a 


. 
small space. 

——— 
rrains 


Transmission Poor on 


The surroundings of a train differ every second. 
One location might be ideal for radio transmission, 
is likely to be 
woods, An hour 
A ship’s 
with 


but a few minutes later the aerial 
mountain or by 


in the center of a city. 


shielded by a 
later it mav be 
radio installation does not have to contend 
thes« 


Short-wave transmitters have also been tested on 


varying « onditions. 


moving trains, because this type of apparatus does 
not require a long aerial, but there is a “dead” area 
around the low-wave station. Although short waves 
travel long distances, they are not dependable for 
might be 
needed from train to train or from train to station. 


The Delaware, Lackawanna and Western Railroad 


such short-distance communication as 


- * Se 
een ee ener 


By Orrin E. Dunlap, Jr. 


conducted experiments in 1914 with radio on trains 
running between Hoboken and Buffalo. During the 
past summer the Great Northern Railway made tests 
to determine the feasibility of dispatching trains 
over the Rocky Mountains by radio, chiefly for 
emergency use during severe winter weather, when 
interference is encountered in the operation of tele- 
Reports 
stated that the tests were not successful, because of 
static and other obstacles to reliable communication. 


graph lines through the mountain region. 





Underwood & Underwood 
RADIO SUPPLEMENTS THE TRAIN WHISTLE 


The engineer on the Virginian Railway pulls a cord which 


sends a wired wireless signal back to the 
helping locomotive. The reply or acknowledgement comes 
in a similar way through the loudspeaker in the cab 


automatically 


The Canadian National Railways has ten broad- 
casting stations scattered across the Dominion and 
the trains are equipped with receivers to entertain 
passengers. Headphones hang near the seats in 
some of the cars, so that anyone may listen without 
disturbing others, as would be the case if a loud- 
Another advantage of the head- 
set is that it excludes external noises caused by the 
train in motion. 

The Midland Scottish Railway, in England, is 
investigating the possibilities of communicating from 
moving trains, and it is hoped that it will be prac- 
tical to send and receive messages on the Scottish 
Express and other crack trains of the line, and 
possibly effect telephone communication by relay 
through an ordinary telephone exchange. 


speaker were used. 


No Tuning Necessary 

Some engineers have turned their attention from 
space radio to wired wireless, or carrier-current 
telegraphy, as a means of signaling from trains. 
This method employs high-frequency current, but 
instead of the energy being broadcast, it is guided 
over existing conductors, such as trolley wires, power 
lines, metal pipes, the third rail, and telegraph or 
telephone wires. 

Although wired wireless is more limited in scope 
than space radio, it has numerous advantages which 
make it particularly suited for service on trains. 
It requires less power, because the energy is not 
broadcast; there is less chance for interference from 
static or from radio stations; if the conductors are 
broken during a storm, and if the gap is not too 
big, performance of the wired wireless system is 
still possible; it does not interfere with the regular 
duty of wires over which the carrier current is sent. 
Furthermore, wired wireless is not classed as a 
radio installation. Therefore, a government operating 
license is not necessary and an operator is not re- 
The carrier 
current transmitter is only in operation when the 


quired to be on watch at all hours, 


operator is signaling. This effects economy in tubes 
and power. 
The basic electrical features of regular broad- 
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Canadian National Railway — piaes _ 

RAILWAY RADIO IN CANADA 
A library-compartment car of the transcontinental service, 
National Railways, equipped with radio receiv- 
ing apparatus, showing the manner in which the antenna 
is erected. There are forty cars of this type in service 


Canadian 


casting equipment and wired wireless apparatus are 
Standard instruments and vacuum tubes 
different fre- 
quencies are used in wired radio to permit duplex 


identical. 
are employed in both cases. Two 
operation, that is, the same as over the telephone. 

The aerial of a wired wireless system is placed 
The high- 


frequency current is thus superimposed upon con- 


close to a high-tension or trolley wire. 
ductors, and receivers scattered along the route, 
connected with antennas in close proximity to the 
elevated wires, detect the messages. No tuning is 
done. All adjustments of the transmitter and re- 
ceiver are made previous to installation. 

The latest 
communication for railroads has been developed by 


automatic system of wired wireless 
the Westinghouse Electric and Manufacturing Com- 
pany, for the Virginian Railway, for the purpose 
of establishing communication between the front 
and rear of long freight trains, some of which are 
a mile in length. 

The route of the Virginian Railway passes over 
the Alleghany and Blue Ridge Mountains and a sec- 


tion of the course operates on a two percent erade, 


International News Reel 


ONE OF THE FIRST RADIO INSTALLATIONS ON TRAINS 
In 1914, the Delaware, Lackawanna & Western Railroad equipped one of their trains with 
this apparatus to communicate with their stations at Hoboken, Binghamton and Buffalo. 
alked with the train 


Amateurs along the route often 
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with many curves and tunnels. This portion of the 
road has recently been electrified to permit more 
rapid handling of trains on the heavy grades. Gen- 
erally, one locomotive is used at the head of the 
train and a helping engine at the rear. The problem 
has been to secure synchronous action between the 
two locomotives, especially in starting and stopping. 
Air whistles electric 
carry as far as steam whistles used on steam engines, 


used on locomotives do not 
so it became necessary to devise a new signaling 
system for the electrified road. 


Wired Wireless Solves the Problem 
Tests with wired wireless showed that it would 
solve the problem, and permanent installations were 
made. 
medium, making it necessary to equip only the 
The transmitter and receiver 


The trolley wire is used as the conducting 


engines and cabooses. 
are mounted in steel boxes, rigidly built to with- 
A motor generator driven either 
from a storage battery or from the source of power 
supplied to the electric locomotive, furnishes the 
high-voltage output for the plate supply to the trans- 
mitting tubes. The transmitter of a 50- 
watt master oscillator tube operating two 50-watt 


stand vibration. 


consists 


power amplifying tubes connected in parallel. The 
receivers comprise the necessary tuned circuits, a 
detector and two audio-frequency amplifiers. 

The equipment was 
telephony and signaling, but it is arranged only for 
A small control box is attached to the 
ceiling of the cab and a cord which hangs out of 


Virginian’s designed for 


signaling. 


the box is handled by the engineer in the same 
manner that he handle the whistle 
When the engineer desires to signal, he pulls the 
This 


starts the motor generator and sends high-frequency 


would cord. 


signal rope half way out of the control box. 
current out over the wires. He then pulls the rope 
all the way down and the output is modulated by 
a 500-cycle modulator, producing a whistle-like note 
in the loudspeaker at the other end of the train. 
The code is similar to that used for whistling on 
railroads. The message can be acknowledged and 
communication carried on in the opposite direction. 

Germany is developing a system of wired wireless 
whereby passengers on railroads will be able to 
telephone to any telephone number in Germany and 
also be reached by telephone from any point in the 


Wide World 


into the circuit. 
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International News Reel 
AERIAL WIRES ON THE D. L. & W. TRAINS 


This is the method first used by railroads in erecting an 
tennas. The necessity of keeping the wires close to the 
steel roof of the car, because of tunnels and other elear- 
ances, reduced efficiency and the system was not adopted 
country. The plan is to have a central station, 
whence connection will be extended to any home or 
office possessing a telephone. Likewise, anybody 
telephoning to the central station can reach the 
express trains and ask for any passenger, who will 
then be paged and taken to the train’s radio station, 
whence he can talk with the person calling, exactly 
as over the ordinary telephone. Only a few minutes 
are required to get a connection with Berlin. The 
toll does not exceed that of an ordinary long distance 
phone call of equal length. Telegrams will also 
be handled by the train’s radio station. Passengers 
can drop a coin in a slot in front of their seats, 
whereupon they will be provided with a headset to 
pick up concerts and news. 

American telephone officials have expressed the 
opinion that the German system is not commercially 
practicable in the United States, because of the 
maintenance expense, and the public seems to find 
its needs met by the telegraph facilities at each 
station en route. Furthermore, they claim that the 
speed of American trains makes sending of messages 
unnecessary. 





RADIO CONCERTS FOR CANADIAN RAILWAY TRAVELERS 
If the broadcast is of interest to all passengers in the club car, the loudspeaker is switched 
Otherwise, headsets are provided cach traveler, so that the radio will not 
disturb those who do not care to listen in 








Courtesy of the American Museum of Natural History 


The extinct sabre-toothed tiger of the Pliocene E por h. 
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His jaw could open abnormally, exposing the scimiter-like upper canine teeth which had developed into great tusks 


Men of the Early Glacial Epoch 


In England, Flint Implements 500,000 Years Old Have Been Found 


(pemmmmmmee|V EN before the first advance of the great 





glaciers which during half a million 
years alternately crept over the north- 
ern part of the earth and melted back 
again, East Anglia, a part of eastern 
England, was peopled by primitive races of men 
about whom we know only what may be inferred 
from the crude flint implements they left, but about 
whose environment the fossils of plants and animals, 
buried in straia of this far-off period, tell us much 
of value. This was the Pliocene Epoch. 

Then came the Pleistocene, or glacial, Epoch, 
with its deep cap of ice which invaded most of 
England. It drove man out, presumably, for we 
lose sight of him for perhaps 100,000 years. But 
when the ice had again melted back far enough to 
expose the soil of England during the first inter- 
glacial stage we find other evidences of early man; 
and in Germany, from which the England of that 
distant time was not then separated, we find the 
famous from Heidelberg, massive 
thick, indicative of a powerful race. It is, then, of 
these two times that our present story treats. 


jawbone and 


When England Was Sub-tropical 

If we could have visited East Anglia towards the 
close of the warm Pliocene Epoch we should in all 
probability have seen a country of wide plains, well 
watered with lakes and rivers, and supporting a 
We would have 
witnessed the movements of great herds of the mas- 
todon, a ancestral form of the 
elephant; the hipparion, a three-toed ancestor of the 
horse; ancient types of rhinoceros; and hyaena, the 


large and varied series of animals. 


remote modern 


giant beaver, deer, and other creatures which have 
These animals are such 
So we know 
that Eastern England was enjoying sub-tropical con- 


long since become extinct. 
as could only live in a warm climate. 


ditions towards the close of Pliocene times. 
But, though we would have been deeply interested 
in the mammalian life of the ancient East Anglian 





By J. Reid Moir 


President of the Natural History Society of Ipswich, England 


land surface, yet this interest would have been en- 
tirely eclipsed by the excitement experienced if we 
had come suddenly upon a party of the prehistoric 
people of those days. 

There is no doubt that these remote ancestors of 
man would not have been over pleasant to look 
upon, as they must have exhibited many ape-like 
forms and features. We 
imagine them as of low stature, very strong, with 


characters in their may 
immensely long arms, and large hands. Their bodies 
were clothed in hair, and their skulls were long and 
low; while their jaws projected, and contained 
canine teeth almost as prominent as those of an ape. 

It is upon such a party of early men that we have 
now come in our journey over Pliocene East Anglia, 
and we observe they are engaged in breaking up 
large masses of flint, and shaping them into imple- 
ments of various kinds. The majority of the flints 


, 





Courtesy of “Natural History’’ and the author 
CLIFF AND FORESHORE NEAR CROMER 

As the present North Sea erodes this cliff away, new sources 
of early Stone Age implements are exposed 


are fractured by means of smooth, heavy, well- 
rounded hammer-stones which are held in the hand. 

We notice that these ancient flint flakers are adept 
at removing large flakes of flint by means of very 
strong and skilful blows, and that these flakes are 
quickly trimmed 
hammer-stones into implements for scraping, chop- 
ping, and piercing purposes. We see also that some 
of the implements are very large and are shaped at 
one end like the beak of a bird of prey, and we 


and dexterously with smaller 


realize what formidable weapons these would be in 
the hands of these savage and determined men. 


Arrival of the Glacial Epoch 

It is very necessary that they should possess such 
weapons, for every day and every night these people 
are in danger of sudden death from the fierce car- 
nivorous beasts that lurk in the surrounding scrub 
and jungle. Also they have to provide themselves 
with food, and for this purpose they need large and 
heavy flints, equipped with a cutting edge, in order 
to dispatch powerful animals like the mastodon, 
that have been trapped in pits and other places. 
Around the encampment we see the remains of the 
creatures killed and eaten, and on one side, the ashes 
of a fire are visible, with several flints, cracked and 
reddened by heat, lying near it. 

In the course of time East Anglia began to sink 
very slowly, and as the sea gradually encroached 
upon the land, the flint implements and other re- 
mains of man were quietly washed into hollows and 
depressions, where they were finally covered by 
great and widespread deposits of marine sands and 
In the eastern counties of England these beds 
are known as “crag,” and when visible in excava- 
various kinds, their deep red color is one 
of the most arresting features of the landscape. 

It is evident that as the land began to sink, the 
climat» of East Anglia was growing colder, for an 
examination of the fossil shells in the crag has 
shown that, as we proceed upward from the lower 


shells. 
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BEFORE ENGLAND WAS AN ISLAND 
400,000 years ago man roamed on land that is now beneath 
the waves of the North Sea, East Anglia is shaded 


and older to the upper and later layers of this bed, 
more and more cold-water molluscs make their 
appearance, until in the uppermost portions nearly 
all the contained shells are boreal species. This 
period of cold represents, in Suffolk and Norfolk, 
the beginning of the Great Ice Age, during which, 
at certain intervals—which were separated by warm 
inter-glacial phases of long duration—immense ice- 
sheets overflowed East Anglia. 

Following upon the deposition, during the ice in- 
vasion, of the sands and shells of the Crag Sea 
over the ancient land surface of Pliocene times, the 
land began to be uplifted again, and thus the curtain 
rises on another remarkable chapter in the early 
history of our race. Thus, as the upheaval pro- 
gressed, what is now the North Sea was banished far 
to the north of its present position. Then it was 
that the river Rhine flowed northward through a wide 
and shallow valley which is now occupied by the 
sea, and laid down its deposits of detritus upon the 
surface of the exposed beds of crag. © 

This material, deposited by the ancient Rhine, is 
known as the Cromer Forest Bed, and it contains a 
great number of the remains of trees that flourished 
in those remote days. An examination of the fossils 
contained in the Cromer Forest Bed has shown that 
the Rhine valley of that remote day was inhabited by 
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herds of warmth-loving animals and it is therefore 
evident that the climate had once more become 
genial. The fossil bones and teeth of the great 
southern elephant, and Elephas antiquus—together 
with those of extinct sabre-toothed tiger, and of 
bears, numerous deer, horses and hippopotamuses— 
all of which have been found in the Forest Bed 
—testify to this return of warmth. 

Finally there have been found at the very base of 
the Forest Bed, overwhelming proofs that prehistoric 
man inhabited the ancient Rhine valley, of which 
the present eastern slopes of England then formed 
a part, and the River Thames a tributary, and 
that he made his implements from the vast quantity 
of first-class flint that lay there ready to his hand. 

These ancient Cromerians had evidently advanced 
considerably beyond the state of the still more 
ancient people who lived before the Crag was de- 
posited. We know this because we see that many 
new and improved types of implements make their 
appearance in the more recently deposited Forest 








The Earliest Authenticated Evidence 


of Man 


Before the author of the accompanying 
article began his researches we knew of 
the existence of man only in the glacial 
period; but now science has accepted the 
authenticity of human cultures found in 
strata that were formed before its begin- 
ning—that is, in the last, or Pliocene, 
epoch of the Tertiary Period of geology. 
These evidences are known, respectively, 
as the Foxhallian and Cromerian cultures 
and they have been worked out chiefly by 
Mr. Moir in southeastern England. 




















Bed. These specimens take the form of skilfully 
made choppers, points, and hand-axes, and are re- 
markable for their great size. Some of these imple- 
ments weigh as much as seven and one-half pounds; 
while some were flaked for prehension, to the im- 
mense size of the hands of their makers. 

No one with any knowledge of flint flaking can 
examine the Cromer specimens and fail to be im- 
pressed with the fact that the men who made them 
must have been capable of delivering blows of great 
strength and skill in the manufacture of their im- 
plements; nor to realize that they represent a very 
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TWO VIEWS IN A GRAVEL PIT IN EAST ANGLIA. FROM THE DETRITUS BED MANY FLINT IMPLEMENTS CHIPPED BY PRE-GLACIAL MAN HAVE BEEN FOUND 


Pliocene man lived, hunted and built his fires on the ancient land surface demarcated by the parallel ink lines near the center of the photograph. 
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Courteay of ‘Natural History** and the author 

AMONG MAN’S EARLY EFFORTS AT TOOL MAKING 

These implements, ranging in age from pre-glacial to early 
glacial, show cutting edges retouched by human hands 


definite stage in the evolution of the human race. 

Some years ago there was found at Heidelberg, 
in Germany, at a depth of about eighty feet from the 
surface, a massive human lower jaw-bone, which 
exhibits many distinctly ape-like characters. So 
large is this specimen that it is clear the individual 
to whom it belonged possessed almost gorilla-like 
proportions, and the interest in his fossil jaw-bone 
is enhanced when we learn that it was found in a 
stratum of the same age as the Cromer Forest Bed. 

Here then, it would seem, we have part of the 
skeleton of one of the same race of men who made 
the great flint implements found in Norfolk, and 
whe hunted big game in the great ancient Knine 
valley several hundreds of thousands of years ago. 

To stand upon the foreshore at Cromer, and visual- 
ize the vast changes in the earth’s surface that have 
taken place since the days when man and the sabre- 
toothed tiger battled for existence upon a now 
deeply buried land surface, is to realize the pro- 
found antiquity of the human race. We do not 


know the exact number of years which these changes 
occupied, but we may be sure that it was immense, 
and that the earliest prehistoric men of East Anglia 
are separated from us who live today by a great and 
undoubted gulf of time. 





Later, the land sank beneath the waters 


of the North Sea and received a deep deposit of sand and shells, which is now called “crag.” Later it was re-elevated. Mr. Moir appears in the right hand picture, at the left side 





a 


% 











99 


we 


SCIENTIFIC AMERICAN 


JANUARY, 1926 


Machining Mountainous Masses of Metal 
The Story of an Organization Which Possesses Gigantic Machine Tools and a Well-trained 


Corps of Workers and Which Puts a Just Valuation on Men as Well as Machines 


Photographs made in the plant of The Hooven, Owens, Rentschler Company, Hamilton, Ohio, by Scandlin 


LOOKING AT THE FINAL CUT 
This has been called by experts one of the finest industrial photographs ever made from 
an art angle. They have just finished the machining of the inside of a gas cylinder. The 
workman has crawled in for a last look before the cylinder is lifted from the boring mill 


moog HERE is something about the handling 





of large masses of metal, of transform- 
ing the visions of engineers into the 
huge engines and “fine realities of steel 
and iron,” that fundamentally affects 
men and organizations. In the shop where the pho- 
tographs on these two pages were made, are some 
of the biggest tools in the world. 


as part of 


Big jobs are done 
a day’s work and size in itself loses its 
own significance, 

For example, when the exigencies of war de- 
manded marine engines, these men told the Shipping 
j build 


Board could 
though they had never had experience on 


they 2,800-horsepower marine 
engines 
marine work, and had never built an engine for a 
ship. 
“How many can you build?” the Board asked. 
“Two a week—indefinitely,” said the clear-eyed 
engineer. 
They 


At the 


The impossibility of this was pointed out. 
were asked to check and revise their figures. 








THE PHANTOM ARM OF SOLID STEEL 


next meeting, in answer to the question, “How 
many?” they replied: 

“We can build three 2,800-horsepower engines a 
week— indefinitely.” And they did. It is of such 
stuff that industrial heroes are made. 


Working to Gage Bred in the Bone 


They received orders and actually built four 
2,800-horse power marine engines a week for many 
months. For the Emergency Fleet Corporation they 
completed ninety-one 2,800-horsepower, seventy-six 
1,400-horsepower and _ twenty-five 
In five years their marine 


engine production jumped from zero until, in one 


750-horsepower 
marine steam engines. 


year, they built more marine horsepower than any 
other engine builder or shipyard in the entire world. 

That is one typical story of many that make the 
history of this shop. Another is the building of 
Henry Ford’s 60,000-horsepower plant at Detroit. 
This plant is operated by means of a combination 
of gas and steam engines. 


This tool is a draw shaper. The photograph was made as the tool was working, the large 
arm holding a cutter in its steel fingers and scraping a thick shaving of iron from the 
casting each time—a shaving that is measured to thousandths of an inch in thickness 


Their machinists are mostly sons of machinists 
whose fathers were machinists too. Working to gage 
is bred in the marrow of their bones. They learn 
instinctively, or are taught, to look beyond the job 
to the purpose. A man does not machine a shaft so 
much as he helps to build a sugar mill or a great 
engine. 

Ask the man on the lathe what he is doing and he 
may tell you how vital the part is in the Diesel en- 
gine he is making. With this spirit from the top 
down and the bottom up meeting and fusing, the 
details of machine shop practice become of sec- 
ondary importance. 

Multiple machining made possible by big tools 
is one of their open secrets. Another is the quick 
scrapping of even good tools whenever a new tool 
is developed of sufficiently increased efficiency to 
justify the change. It is an upsetting, disturbing 
policy—but its value is certain. It permits a con- 
tinual increase in production without the correspond- 
ing addition of floor space. 
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Some of the figures are significant. The crane 
equipment necessary to move the masses of material 
aggregates 543 tons capacity. One of their 
interesting tools is a fifteen-foot planer equipped 
This planer is the 
Among 


most 


with four motor-driven heads. 
heaviest and most powerful in the world. 
their thirteen huge boring mills are twenty-four-foot 
and twenty-foot ones. In the foundry, castings 


weighing from forty to fifty tons are made so fre- 


a 





“ 


LIVING LIGHTS 


This huge boring mill towers as high as a house. 


metal cuts metal as a steel plane shaves wood. 


quently that they are just ordinary features of the 
day’s work. A single casting they made for an en- 
gine bed weighed 166,000 pounds. 

Naturally, where such large jobs are done, the 
timing of parts and processes, the routing through 
the shop, even inspection must be done on rigid 
schedules to avoid jams. Some tools run on tracks 
to facilitate quick work. Other tools are portable. 
They are lifted by the giant cranes and carried to 
the work. To give some idea of the variety and 
size of work done in this plant, here is a partial list 
of present production: 

Forty-six plate glass tables, thirty-six feet in 
diameter, each weighing approximately one hundred 
tons. An 8,000,000-gallon steam-driven pump. A 
steel rolling mill order aggregating 4,000 tons con- 
sisting of eighteen-inch, forty-two-inch and _thirty- 
two-inch rolling mills and tables. One 3,300-horse- 
power and two 1,500-horsepower Diesels. A twenty- 
one-roll sugar mill, the largest ever built, with a 


capacity of 4,000 tons a day. It will weigh about 





AND STRANGE SHADOWS 
We are looking at it from the rear. A 
workman has stopped for a moment to watch the tool at the working point—when the 
This is a flywheel for a Corliss engine size. 
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2,000 tons. 
pound and tandem Corliss, Uniflow and Poppet 
Valve steam engines. 


A number of simple and cross com- 


Great Variety of Production 
This variety of production carries their products 
into practically every human business activity. The 
water you drink may be brought to you by an engine 
and pump built by this plant. The sugar you drop 





into your morning coffee may have been ground 
from the cane in a sugar mill driven by these great 
engines, all built in this plant. 


Sculptors in Steel and Iron 

When you come to New York and stop at a big 
hotel—the Pennsylvania, for example—a Hamilton 
engine down in the basement is running the gen- 
erator that produces the electric light for your room. 

The frame in your automobile may have been 
pressed by a gigantic Hamilton press (they make 
the biggest there are to be had) while the oil may 
have been transported by a tanker driven by these 
engines. 

If you care to, you may visit this plant on a tour 
of inspection and see these giant engines in process 
of fabrication. The company makes no secret of 
their methods and welcomes visitors who come with 





a genuine interest in the work which they are doing. 
But all the mechanical experts of the plant, their 
system of working, their service in every phase of 





They are removing a gas cylinder from a horizontal boring mill. 
two ways at once—at a perfect right angle. It is large enough to take a casting of any 
In this plant they made a single casting weighing 166,000 pounds 


go 
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industrialism on land or sea, seems little compared 
with the human element in the shops. They culti- 
vate and cherish men much more than tools or sys- 
tems. When the son of a machinist is old enough 
and ready for work, he is brought into the shop. 
Half the day he studies in a school——the other he 
learns to put into practice the theories taught him 
He is paid a salary from the start 
and when, after a definite time, he is ‘ 


in the school. 
‘graduated™ 


A TOOL THAT CUTS BOTH WAYS 


The miil machines 


from the school, he takes his man’s place at the bench 
or lathe, with the filled tool box he has earned as 
part of his course. It is easy to understand how 
this system would produce a personnel composed 
of men who have a genuine interest in and leve for 
their work. 

Some reference should be made to the camera 
studies made in this plant by Scandlin. We show 
but four. Most of them were made at night. There 
are many others, some of which have been pro- 
nounced by the experts to be the finest industrial 
“camera paintings” ever inade. 


In these pictures, something of the shop and the 
men in it, lives and grows. You feel the artist in. 
the artisan—the creative spirit of these “sculptors 
in steel and iron” who seek beyond the beauty of 
form to the beauty of perfect usefulness. 

And there is indeed truth and beauty in a running 
engine, a strange fascination in the to and fro mo- 
This 


gained by shop technique of a high order. 


tion of such mechanical perfection. is only 
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THE “MALOLO” WILL BE THE FASTEST AND LARGEST LINER EVER BUILT IN THE UNITED STATES 


The Largest American-Built Liner 


The “Malolo” Will Exceed in Size, and Speed Any Previous American Ship 


constructed at 
Philadelphia, a 


mIHERE is now 
Cramp’s Ship Yard, 


being 


passenger liner which, upon its com- 





; pletion in 1927, will surpass in size, 
— speed and luxurious accommodation 
any American-built passenger liner. 

The Malolo, as she will be called, will have a 
length over-all of 582 feet, a beam of 83 feet and a 
displacement of 22,050 tons on a draft of 28 feet 6 
inches. She is designed for a speed of 22 knots, with 
25,000 horsepower. Her designer, Mr. William 
Francis Gibbs, has made a striking departure from 
the conventional proportions of a ship of this class. 
Hitherto, deep-sea passenger ships have been char- 
acterized by moderate beam and deep draft; but 
Mr. Gibbs has designed the Malolo with unusual 
beam for her length and a moderate draft. Thus, 
the Mauretania, with a length over-all of 790 feet 
has a beam of 88 feet and a draft of 30 feet, whereas 
the Malolo, which is 208 feet shorter, has a beam 
that is only 5 feet less than that of the Mauretania 





Lert; U-shaped keel and vertical keel 


Center: Building the double bottom. 


and her draft is 514 feet less, or only 2414 feet. 

Steam will be furnished by a battery of 12 water- 
tube, oil-burning boilers, which will carry a continu- 
ous working pressure of 280 pounds of steam per 
This is in line with the present-day 
tendency, which is toward higher boiler pressures. 
In fact, so far as we know, this is the highest work- 


square inch. 


ing pressure ever used on a passenger steamship. 
The power is developed on two propellers, 19 feet 
in diameter, which will be driven by two sets of 
turbines, each with a high, intermediate and low- 
pressure chamber. The reduction gear will be of the 





DETAILS OF THE “MALOLO” 


Note the broad beam and fine lines of entrance 


mechanical type, with a ratio of 12 to 1, the tur- 
bines running at 1,500 revolutions per minute and 
the propellers at 125 revolutions. The reduction 
gears, which are being built by the De Laval Steam 
Turbine Company, will consist of one main gear 
with one high-pressure and one low-pressure pinion 
mounted in the gear case. 

The Malolo, which is being built for the American- 
Hawaiian Steamship Company, is well protected 
against disaster by means of double bottom and 
bulkhead protection, and a large pumping capacity 
sufficient for the ship to pump 146 times her own 
weight of water per day. In luxury she will be the 
equal of any Atlantic liner. There will be an indoor 
and an outdoor motion picture theatre, a swimming 
pool, a laundry that will call and deliver to passen- 
gers daily, a barber shop for the crew, a gymnasium, 
the largest number of private baths ever built into 
a ship. To crown all, there will be a soda fountain, 
with a specially trained, deep-sea, “soda jerker.” 
who can concoct any soft drink that can be named. 





Ricut: The twenty-ton, steel, stern casing 
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Courtesy of U.S. Bureau of Mines 


THE EXPERIMENTAL GAS CHAMBER 


While the subject is exposed to carbon monoxide, frequent tests of his blood are made 
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Courtesy of U. 8. Bureau of Mines 





GAS HEATERS A SOURCE OF POISONING 


Apparatus to test effects of carbon monoxide escaping from defective natural-gas heaters 


The Perl of Gas Poisoning 


The Bureau of Mines Investigates the Poisonous Action of Carbon Monoxide 





gm \O a certain degree, the precautions which 
)| are recommended for use as a protec- 
tion to the health of the community 
may be likened to a protective earth- 














works or stockade which is thrown up 
around the life both of the individual and of the 
community in which he lives. The hygienic laws 
which have been formulated during the last gener- 
ation or two are among the most human and noblest 
achievements of contemporaneous civilization; for 
back of these laws lies a vast amount of patient, 
highly intelligent, very laborious and _too-little- 
acknowledged work by bands of devoted men, whose 
rewards must consist chiefly in the satisfaction over 
a great work well done. 

We have before us some reports sent out by the 
Bureau of Mines of investigations which they have 
made during the past few years on the important 
subject of poisoning by that insidious gas, carbon 
monoxide—a gas which is a product of incomplete 
combustion. The peril of the gas lies in the fact 
that it is without color, odor or taste; and, there- 
fore, may exist in dangerous quantities without its 
presence being suspected. 


Blood Samples Taken During Tests 

It will be remembered that in making recom- 
mendations to the New York and New Jersey Tunnel 
Commissions, Dr. Henderson and his co-workers 
advised that, if the vehicular tunnel be so ventilated 
that persons passing through the tunnel would be 
exposed to not more than four parts of carbon mon- 
oxide in 10,000 parts of air, for not longer than 
45 minutes, they would experience no ill effects. 
Supplementary experiments carried out by Messrs. 
Sayers, Meriwether and Yant, of the Bureau of 
Mines, at the experiment station at Pittsburgh, sub- 
stantiated these findings. In this investigation, 
experiments were made in a gas chamber where the 
conditions could be accurately controlled, when the 
effects investigated were: (1) the effect of long ex- 
posure to low concentrations of carbon monoxide; 
(2) the effect during exposure of strenuous exer- 
cises; (3) the effect, lastly, of high temperature and 
humidity in low concentrations of carbon monoxide. 

Exposure of blood to two parts of CO in 10,000 
of air, as ealculated by Henderson, may possibly 


produce 28.5 percent saturation of hemoglobin when 
equilibrium is reached; exposure to three parts in 
10,000 is calculated to cause 37.4 percent saturation 
when equilibrium is reached; while four parts, ac- 
cording to his calculation, will produce 44.4 percent 
saturation. Henderson presupposes that the affinity 
of CO for hemoglobin is 300 times that of oxygen 
for hemoglobin. He further uses 15 percent as 





Courtesy of U. S. Bureau of Mines 
CARBON MONOXIDE SELF-RESCUER 


This compact outfit provides the wearer, if caught in an 
emergency, with one-half hour’s supply of oxygen 


being the concentration of oxygen in the air of the 
lungs. He does not claim that the figures used are 
more than approximately correct but that they are 
sufficiently accurate to indicate what might take 
place. He also calls attention to the fact that many 
hours of exposure are required and that the time is 
really indeterminate before the circulating blood 
would come to equilibrium with the CO in the air. 

The investigation at the Pittsburgh station took 
place in a specially constructed gas-tight chamber. 
The “work” was done on a bicycle ergometer and 
calculated as foot-pounds. In conducting the tests, 


examination was made of the body temperature, 
pulse, respiration and general condition of the sub- 
jects before they entered the chamber. During the 
test this was repeated, with the addition of the taking 
of blood samples to determine the rate of absorp- 
tion of the carbon monoxide. 

The ultimate conclusions of the test were: 

1. The combination of CO (carbon monox- 
ide) with hemoglobin takes place slowly when 
the subject is exposed to low concentrations 
and remains at rest, many hours being required 
before equilibrium is reached. 

2. The rate of combination of CO with 
hemoglobin takes place much more rapidly 
during the first hour of exposure than during 
any succeeding hour, with the subject remaining 
at rest. 

3. Strenuous exercise causes much more rapid 
combination of CO with hemoglobin than when 
the subject remains at rest. The symptoms of 
CO poisoning were emphasized by exercise 
while the subject was in the chamber. 

4. High temperature and humidity, with a 
given concentration of CO, cause more rapid 
combination of CO with hemoglobin than do 
normal conditions of temperature and humidity. 

All symptoms and effects described are called 
acute in character. None of the subjects has 
shown any permanent deleterious effects from 
the exposure to CO. 


Gas Heaters Must Have Flues 

The Bureau of Mines has also made a valuable 
contribution to our knowledge of the risk of carbon- 
monoxide poisoning due to the use of natural-gas 
heaters in the Pittsburgh district. In every case 
listed in the tests, none of the heaters was connected 
to a flue, its combustion products being liberated 
directly into the room. The Bureau found no fatali- 
ties from natural-gas heaters, where a flue or a fire- 
place was provided. 

The investigations of carbon-monoxide fatalities 
in that district are to be continued. The people at 
present are obliged to rely upon the honesty of the 
manufacturer and dealer as to the safety of heaters 
sold; and the report closes with the statement that 
“many of the heaters sold are recommended for 
use without flue connections; but to use them as 
recommended would be decidedly dangerous.” 
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ON PATIENTS 
cteenth-Ceniury operating room depicted in this old woodcut, surgery amounted to 
Science had not yet found a better way 
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A MODERN OPERATING THEATER 
Demonstrations on the diseases of the throat are being given to medical students. Aniti- 
septics, anesthetics and modern surgical skill add greatly to the patient’s chanées 


The Progress of Medical Science—IV 


Serums, Vaccines, Surgery, and the Outlook for Prolonging Life Through Hygiene 


By Morris Fishbein, M.D. 


Editor, Journal of the American Medical Association, and of Hygeia 


Sm |ASSING from drug therapy for a moment 
| to the use of serums and vaccines, we 
come to a field that has been subjected 









to much abuse and exploitation, not so 
“ much by physicians as by the com- 
mercial purveyors of these products, who have by 
their wholesale advertising propaganda in many in- 
stances misled the physician. The untrained man, 
who was not familiar with the possibilities in this 
held, 


instances in which they could not possibly have any 
effects, or in which their beneficial effects had not 


unfortunately has used such substances in 


been demonstrated. 

However, almost anyone who is able to study and 
evaluate scientific evidence would not hesitate for a 
moment to accept the evidence that diphtheria anti- 
toxin has specific preventive and curative value in 
that disease, and that the serums for use in menin- 
gitis, tetanus or lock-jaw, and cholera have adequate 
beneficial virtues. Almost anyone who can evaluate 
evidence would not hesitate to approve the use of 
anti-typhoid vaccination in the prevention of typhoid 
fever, or cf vaccination for preventing smallpox and 


hydrophobia. 


Some Gland Extracts are Failures 

However, pneumonia, influenza, tuberculosis and 
many other complaints have not yet yielded com- 
pletely to the attack of biologic preparations. There 
is evidence that specific serums or vaccines may be 
of virtue in isolated instances, or if used in certain 
ways, but the evidence is not in any way comparable 
to the thoroughly established use of these products 
in the diseases that have been mentioned. 

Consider next the uses of preparations made from 
the giands within the human body. Of insulin, there 
The use of thyroid extract 
in cases in which the thyroid is insufficient produces 


is no longer any doubt. 


results that are striking and to the uninformed 
actually marvellous. 
On the other hand, there remain a large number 


of conditions apparently due to deficiencies of 


glandular substances in which administration of ex- 





tracts of the glands does not yield any satisfactory 
return. Attempts have been made to overcome these 
deficiencies by the giving of mixtures of glands or 
of gland substances prepared in a special manner, 
but all of this is experimental. It is merely, per- 
haps, a well warranted trial, sometimes of virtue, 
but in many instances of little value. Certainly, it 
is in no way established as scientific facts must be. 

The power of the physician to overcome disease 
is not limited by any single method or by any narrow 
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Courtesy of Metropolitan Life Insurance Co. 
HOW TYPHOID FEVER HAS BEEN REDUCED 
These jalling curves offer a remarkable proof of the value 
of sanitation 


conception of disease causation and pathology. He 
need not rely on drugs alone, or on biologic prod- 
ucts alone. He may carefully apply methods for 
changing the entire metabolism within the body: 
by carefully regulating the diet, he may stimulate 
He may throw greater burdens 
organs and diminish the burdens of 
By increasing the blood supply to certain 


disposal of wastage. 
on certain 
others. 


parts of the body through the use of heat, as applied 
by any one of several methods, for four or five 
minutes, he may stimulate that portion of the body 
to increased activity; by the use of cold, he may 
lower the rate of action in certain portions. 

He may avail himself of all of the effects of 
physical agencies, such as massage, light, water, 
exercise, diet, electricity and what-not in producing 
improvement which has been known to follow the 
application of any one or all of these procedures. 


Painless Surgery Is Quite Recent 

The surgery of a century ago was a painful and 
almost brutal procedure. With the coming of anti- 
sepsis and later of asepsis, following the work of 
Lister and Pasteur, the mortality which resulted from 
surgery was greatly reduced through the elimination 
of bacterial infection following operation. 

With the development of anesthesia, beginning 
with the work of Morton and Long on ether, and 
following with chloroform, nitrous oxid-oxygen, gas, 
stovain and intraspinal anesthesia, the use of nar- 
cotics preliminary to operation to reduce the patient’s 
sensibility and, more recently, the development of 
another gas anesthetic, ethylene, physicians have 
been able to work more slowly, more carefully and 
more accurately, extending surgical procedures to 
organs heretofore unapproachable by the surgeon’s 
knife, thereby saving many lives in conditions pre- 
viously called inoperable. 

Moreover, continued study of nerve routes and 
nerve paths, with the development of anesthetic sub- 
stances which may be applied directly to nerves, 
permits effectively blocking the sense of pain which 
may proceed along the nerves to the brain. So-called 
local anesthesia with such drugs as procain and 
butyn enables surgeons to operate on patients who 
are fully conscious and therefore are better able to 
may accompany extensive 


resist the shock which 
operative measures, 
Whereas operations were formerly limited to 
amputation, or to the hasty removal of such diseased 
tissues as an inflamed appendix c. of a gangrenous 
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ovary, the modern surgeon enters the abdomen for 
the removal of masses of diseased tissue of great 
weight. He performs plastic operations within the 
abdomen, removing whole sections of the bowel, 
parts of the stomach and such organs as the kidney, 
spleen or gallbladder. 

Studies of the physical mechanisms involved in 
breathing, with the construction of adequate pres- 
sure chambers, permit operation within the chest 
cavity, and quite recently investigators in Boston 
were able to introduce a tube directly into a beating 
heart and to cut one of the valves which had been 
so constricted by disease as to menace a child’s life. 

The brain, practically unapproachable in a pre- 
vious century, is now the subject of operations for 
the removal of tumor, for the relief of abscess, and 
for other conditions which formerly meant certain 


death. Indeed, here diagnosis includes photography 
of the structure of the brain, accurate measurements 
of the pressure within the brain, and careful 


neurologic tests of sensation and function of parts 
far removed from the brain by which it is possible 
to localize, almost to a hair’s breadth, growths 
within the brain before the skull is opened. 

These marvels of scientific surgery are again not 
theory, but operations that have been performed and 
scientifically recorded. 


Cancers Must Be Treated Early 
the attack on 
cancer through research as to its cause is beginning 


As has already been mentioned, 


to build a narrowing hedge of facts which will 
sooner or later sift out the primary cause. But in 
the treatment of cancer medical science has gone 


even farther. 
cancers diagnosed early in their course have yielded 


Thousands of surgical operations on 


positive proof that complete removal at such a stage 
prevents recurrence and not only greatly prolongs 
life but may actually yield cure. 

In the attack on cancer the physical agents also 
have been called into play so that electricity in the 
form of diathermy and the cautery may be applied 
to advantage to kill cancer cells and to seal off the 
tissues which 
specific effects of high-voltage X rays may be applied 


may be invaded; the apparently 
to destroy cancer cells and to inhibit the growth 
of new cells, and radium in the form of the sub- 
stance itself and of radium emanation may be used 
in certain instances to produce actual cures of cancer. 

The primary emphasis must be laid, however, on 
the fact that cancer must be seen and diagnosed 
early. After the have invaded and 


tissues been 
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OXYGEN 


ROOM IN A BRITISH 


In many diseases, notably pneumonia, patients find it difficult to breathe sufficiently to 


supply the oxygen need of the body. 






Therefore oxygen is artificially supplied 
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AN OLD-TIME OPERATING AMPHITHEATER 


The patient was strapped to the operating table. No anes- 


thetics existed. Arrangements for preventing infection 


were crude 


after the cancer has spread from the first point of 
origin to neighboring tissues and in some instances 
throughout the body, remedial attempts are usually 
hopeless. 

The death rate of tuberculosis has been reduced 
by more than one-half; typhoid fever no longer 
menaces communities which are willing to pay the 
price for good milk supply, good water supply and 
proper sewage disposal; inspection of fresh and 
prepared foods has practically abolished the menace 
of diseases formerly transmitted in this manner. 

Special attention given to the problems of infant 
mortality has reduced the death rate in the earlier 
years of life and an infant coming into the world 
today has a far greater expectancy of life than did 
The 


child that might then have expected to live to some- 


one coming into the world fifty years ago. 


where between thirty-five and thirty-nine years of 
age may now confidently look forward under all 
ordinary circumstances to reaching the age of fifty 
to fifty-five years. What hope, then, of giving that 
child an opportunity to reach its allotted three 
score and ten? 

The diseases that still remain to cut down the 
human being at an age previous to the time when he 
might reasonably expect to depart this life through 
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used for treating internal cancer. 
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the actual wearing out of the machinery which is 
no longer able to renew itself, include at this time 
particularly the diseases of the heart, blood vessels 
and the kidney. Such conditions as Bright's disease, 
a chronic inflammation of the kidney, as hyperten- 
sion exemplified through high blood pressure and 
the symptoms that accompany it; as arteriosclerosis, 
or hardening of the arteries; as angina pectoris and 
inflammations of the lining of the heart and of its 
valves—all such conditions constitute a problem 
which the medical profession must meet and which 
it apparently cannot meet properly without the com- 
plete education and the intelligent coéperation of the 
public. 

Here are diseases whose prevention seems to lie 
in the prevention of the infections of the throat in 
childhood; in the training of the child and man in 
the proper hygiene of the nose, throat and intestinal 
tract; in the teaching to the adolescent and equally 
to the adult of the desirability of a quiet, well- 
ordered existence with a proper amount of food, of 
exercise and of rest; and not the least by any means, 
in letting people know that there is such a thing as 
mental hygiene, including relief from worry or 
mental strain. 


Can We Keep Up Our Progress? 

And then there is pneumonia, a disease likely to 
affect the older man much more severely than the 
young one, called, indeed, “the old man’s friend” 
for the quick death that it produces in the 
and the “captain of the men of death” for its 
severely fatal character. 
of this infection seems somehow to be resting on the 
threshold of the future. 

It is the belief of several competent statisticians 
who have given careful consideration to the matter, 
that when these diseases are brought under control, 


senile, 


The complete conquering 


the life expectancy will be moved forward at least 
another five years, but probably not a great deal 
more. 


The trend of life 


speeding up, toward greater mental strain and almost 


modern seems to be toward 


ceaseless activity. If, coincident with such speed- 
ing, medical science is still able to promise another 
five years of life expectancy to the phenomenal 
numbers of years that have thus far been added, it 
will have accomplished a marvel beyond the dreams 
of the medical scientists of fifty years ago. 

The progress of the last fifty years has been a 
pace maker which the centuries to come will find 
difficult to follow. 





DEEP X-RAY THERAPY 


X-ray apparatus with high voltage permits maximum penetration over short periods and is 


This invaluable method is comparatively recent 
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A MACHINE FOR EXAMINING DETAILS OF SPEECH 


‘ : 
The kymograph is used at the University College, London, to examine details of speech, 
peculiarities of dialect and to diagnose defective speech 
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This device is used to enlarge phonograph records. 
the use of this instrument are described in the following article 
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AN APPARATUS CALLED THE “LIORETGRAPH” 


Some interesting discoveries made by 


Seeing Our Speech As Others Hear It 


An Instrument Which Records the Various Attributes of the Human Voice 


HE statement by Albert A. Hopkins in 
the Scientific American 
1925, that “among all the domesticated 


animals 





man is the one, it seems, about 


a 
: | 
‘ i 


——— which we know least,” possesses a deep 
significance. To this one is tempted to add the 
corollary—that what man is most ignorant of is his 
own manner of speaking. One is almost convinced 
of this when listening to speeches broadcast over the 
radio, it is certain that if speakers were confronted 
with their own deviations from what is considered 
deny ever 


good English, they would vigorously 


having uttered them. The following are but a few 
of the curiosities which have been noted from time 
to time: 

A distinguished the 
structure of the atom discusses “the complex phe- 
nomenar inside it.” While an English Cabinet Min- 
ister with an Oxford accent deprecates “the idear of 
fighting.” 
mest convincing top-notes that “Sylviar is excelling,” 


——-- 


ae 


scientist, speaking about 


A well-known singer assures us in his 
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AN APPARENTLY HARMLESS WORD 


Ficune 3: “Suaro” in the Indian vernacular means “troopers” 


and a Shakespearian actor taking the part of Quince 
in Midsummer Night’s Dream announces that he 
would “drawr a bill of properties.” Further we are 


told by an oficial in a broadcasting station—pre- 
sumably chosen for his good English—that he is 
“growingg old,’ while another relieves us of much 
anxiety by informing us that a certain well-known 
person is “on terra firmar again.” 

The case of a person learning a new language is 
very interesting. 


He tends to hear what he is accus- 





for February, 


By Stephen Jones 


Phonetic Laboratory, University of London, University College 


tomed to hear; and consequently, he pronounces 
sounds in the new language as he would pronounce 
those of his own language which most resemble them. 
Certain foreigners, for instance, in speaking Eng- 
‘small bath,” a 
In any English- 


lish, make no distinction between a 
and a “small bus.” 
speaking country, such a pronunciation could not 


but lead to disaster. 


“small bass,” 
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ANALYSING SPEECH BY THE KYMOGRAPH 
Ficure 1 (upper): “Tea” as pronounced by an Englishman. 
Ficure 2 (lower): “Tea” as pronounced by a Frenchman 


It is a strange but undeniable fact that the human 
mind is prone to postpone judgment when con- 
fronted by subjects of everyday occurrence. Gen- 
erally, it never strikes one that these subjects merit 
consideration. They are taken as a matter of course; 
for, like the poor, are they not always with us? 
The very frequency of a familiar event dulls us to its 
importance. There is a curious elusiveness about 
familiar things. And what can be more familiar 
than speech? 

Just as science corrects the defects of sight by 
lenses and deafness by acoustic devices so, by the 
aid of specially devised instruments, certain attri- 
hutes of speech sounds which formerly escaped the 
ear can be brought into prominence and relief. 

It is the purpose of this article to describe such 
an instrument, an instrument which serves to render 
the attributes of speech sounds, such as their dura- 
tion, pitch, timbre and intensity, visible to the eye. 
That the eye is a help in the recognition of speech is 
known to many. How great that help may be is 
realized by few. The facility with which many deaf 
people are able to read lips is a remarkable example 
of how the eye may aid the ear. 





Dr. Schuman, an authority on speech defects, goes 
so far as to say that the exercise of the function of 
speech on the whole frequently proceeds from its 
How important it is, therefore, 
that the visual representation of speech properties 


optical constituent. 


should not be overlooked or underestimated. 
Instruments used for the visual representation of 


speech should be of great accuracy and delicacy, for | 
important significance may be involved in some of | 
How infinitesimal these details | 


the minutest details. 
can be is shown by the following facts. It has been 
computed that during the act of speaking, pressure 
changes of less than a millionth of an atmosphere 
occur. Expressed in another way, this would be equiv- 
alent to the weight of a section of human hair one- 
thousandth of an inch long, that is, about one-third 
as long as it is broad. Cornet playing, we know, is 
a vigorous pastime. Yet, if ten million cornet players 
were to play fortissimo, they would only emit one 
horsepower of sound. How much less then must be 
the rate of expenditure of energy in speaking. 
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WRONG DICTION MAY MAKE TROUBLE 
Ficure 4: “Suaro” mispronounced sounds like “Swine” 
The instrument shown in the top left-hand illus- 
tration on this page is called a “phonetic kymo- 
graph”—a name derived from two Greek words 
meaning “wave” and “writing.” It was made by 
Mr. C. F. Palmer, Engineer (London) and consists 
essentially of two parts: (1) a surface to be recorded 
on and (2) sensitive recording points. 
The surface is an endless band of glazed paper 
which is carried by one or two cylinders that rotate 
on parallel horizontal axes. On the paper is de- 
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GRAMOPHONE RECORD ENLARGED 


FicureE 5: A note of a tuba magnified 350 times 

















A LIORETGRAPH SPECIMEN 
Ficure 6: The vowel “o” as in the word “born” 
posited, by means of a broad gas flame (impregnated 
with benzol), a thin layer of soot. The driving 
mechanism is an electric motor. The recording 
points are mounted side by side on a horizontal rod, 
which is furnished with a fine screw adjustment. 
This rod is clamped parallel to the axes of the cylin- 
ders. When the duration of a syllable or word is 
needed, a recording point, which is attached to a 
small electromagnet, is used. It records simultane- 
ously with the other recording points. The electro- 
magnet is actuated by an electrically driven tuning- 
fork, the frequency of which is a hundred complete 
vibrations per second. Intervals of time to less than 
the two-hundredth part of a second can in this way 
be estimated with ease. Other tracing points, which 
record vibrations issuing from the mouth, nose and 
larynx, can be employed. These tracing points con- 
sist of thin flexible strips of bamboo or celluloid. 
They are attached to the extremity of straw levers 
and give suitable magnification. The levers are sup- 
ported in the centre of a sensitive vibrating mem- 
brane of thin rubber, or skin, which covers the bell- 
shaped elliptical aperture of a metal tube. 


Duration an Elusive Speech Attribute 

One of the most valuable uses of the kymograph 
is to aid one to decide the duration of speech sounds. 
There is no more elusive attribute of speech than 
duration. In music it is denoted by minims, 
crotchets, quavers, and so on. The name given to it 
by philologists, phoneticians, and writers on prosody 
is “quantity” or “length.” A controversy about 
quantity was settled by recourse to a single experi- 
ment. The circumstance which led to the making 
of a record was as follows: There arose between 
Dr. Inge, Dean of St. Paul’s Cathedral, London, and 
Dr. Robert Bridges, Poet Laureate, a discussion about 
the respective lengths of a in “cattle” and a in 
“cater.” The Dean was invited to the phonetics 
laboratory at University College, London, to clinch 
the argument. 

A glance at the tracings showed the equality in 
the vowel lengths of the so-called short and long a’s 
in these words. Each a took eleven-hundredths of a 
second to pronounce; so that Dr. Inge’s contention 
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that the vowels were of equal length was fully estab- 
lished. Perhaps under the circumstances, it was but 
human that he should feel gratified. 

Figure 1 shows a kymographic record of the word 
“tea” pronounced by an Englishman, while Figure 2 
shows the same syllable pronounced by a French- 
man. The straight portion ab represents the closure 
of the mouth-cavity made by the tip of the tongue 
coming into contact with the teeth or the teeth-ridge; 
be represents the explosion made at the instant when 
the contact of the tongue is released. The wavy line 
shows that the air is being set in vibration by the 
vocal cords and therefore denotes voice. It will be 
readily seen that whereas in Figure 1 the voice starts 
operating immediately after the explosion, in Figure 
2 it does not. The portion cd shows that the vocal 
chords are kept apart for a little time allowing a 
current of air to issue from the lungs. This phe- 
nomenon is called “aspiration” and is characteristic 
of these explosive sounds in English, German and the 
Scandinavian languages. 

In the case of certain other languages matters 
would be very different. Some languages have both 
aspirated and unaspirated sounds of the ¢ class, dis- 
tinguishing one word from another; great confusion 
of meaning might arise if proper care were not exer- 
cised in putting in the aspiration where it should be 
present and leaving it out where it should be absent. 


Valuable to the Study of Phonetics 


The importance of accurate attention to details of 
enunciation is amusingly illustrated in the following 
story, told by Lord Meston, one of the most distin- 
guished of Indian administrators. It appears that a 
well-known general on one occasion decided to ad- 
dress his native troops on parade with a few words 
in the vernacular. His opening word was intended 
to mean “troopers”; but, to the amazement of all 
who understood, the barrack square reverberated 
instead to a word which meant “swine!” By means 
of the kymograph the distinction is made clear, as 
Figures 3 and 4 show. They show the extent of the 
downward movement of the jaw with a simultaneous 
voice record beneath (observe the movement when 
the r is articulated). Figure 3 represents the word 
“suaro” (troopers). 

Because of the delicacy with which the kymograph 
registers the details of speech, its great value in the 
investigation of certain nervous diseases will be 
obvious. The utterance of such nervous cases shows 
characteristic features and from these important 
diagnoses can be made. This use of the kymograph 
is, however, outside the scope of the work done in 
the phonetics department of University College, 
London, which concerns itself mainly with the 
analysis of languages. 

The importance of the phonetic kymograph in all 
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SIR aAmRY LAUDER VOICE 


Ficure 9: Portion of a record of Sir Harry Lauder $ voice 
as he sang “Oh, it’s nice to get up in the morning.” Magni- 
fied 350 times 
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ANOTHER GRAMOPHONE RECORD 
Ficure 7: A note of a cornet magnified 350 times 
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ENLARGEMENT OF THE VOWEL “A” 
Ficure 8: The vowel “a” as in the French word “pate” 




















researches into speech is becoming universally rec- 
ognized. New languages for the purposes of com- 
merce and human intercourse generally have to be 
analysed. These languages often possess unusual 
features which the unaided ear is unable at first to 
catch, with the result that the science of experimental 
phonetics is now accepted as not only useful but 
essential in linguistic studies. Moreover, with the 
universal popularity of radio, the spoken language 
is becoming more and more important, and pro- 
nunciation is tending to be considered synonymous 
with education and breeding. It is a significant fact 
that when writing “Pygmalion” and casting about 
for the most competent person to train a common 
cockney flower-girl to pass as a duchess, Bernard 
Shaw chose as her instructor a professor of pho- 
netics, 


To Analyze Phonograph Records 

We now come to the second instrument shown on 
the opposite page. This machine was constructed 
for enlarging gramophone records. It is called the 
Lioretgraph from the name of its designer—Mon- 
sieur Henri Lioret of Paris, It is operated by turn- 
ing the handle through a suitable arrangement of 
belts and pulleys. This causes the disc to rotate 
about a vertical axis as well as to travel horizon- 
tally; it also makes the drum (which has on it a 
band of smoked paper) rotate on the horizontal 
axis. All these movements occur simultaneously. 

The process of enlarging is effected in the follow- 
ing manner. The gramophone needle is placed care- 
fully in the groove of the record. As the handle is 
turned the needle follows the track of the 
and the movements of the needle actuate a lever. 
Any motion is magnified twenty times. Means are 
provided for magnification from two hundred times 
upwards. The magnified tracings are recorded on a 
band of smoked paper on the drum. 

By means of a small mirror movements can be 
registered by a spot of light on a sensitised film. 
Photographic records of enormous magnification are 
obtained in this way. The other figures are ex- 
amples of the results obtained by the use of these 
instruments. 


record 
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Ficure 10: That portion of a record of the overture 





“William Tell” 


ANALYSING A PHONOGRAPH RECORD 


which describes the storm. 


Played by the Queen’s Hall orchestra, conducted by Sir Henry Wood 











DETERMINING FORM OF 


DAM BY MODELS 


Models to three scales to determine best method of controlling flow over crest of dam 


OUTLET OF SHANDAKEN 


After flowing for 18 miles through the mountain range Schoharie water enters Esopus Creek 
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TUNNEL TO ESOPUS VALLEY 


Running a River Through a Mountain 


Gilboa Dam and Shandaken Tunnel the Crowning Achievement in the Water Supply of 


IMONG the notable feats of civil engineer- 
| ing in America we do not hesitate to 
| place the water supply of New York 






on set | City in the very front rank. It may 
ei Pee be said that the great works in the 
Catskill and Schoharie watersheds, in their com- 


plexity, in the difficult problems involved, and in the 
great variety of the work that was done, stand pre- 
eminent among the city supply systems of the world. 
Although the present article is concerned specifically 
with the 
Gilboa 


new Schoharie water supply, including 
Dam and the 18-mile Shandaken Tunnel, it 
will be in place at the outset to give a brief survey 
of the 
an adequate supply of pure drinking water to match 
the phenomenal growth of New York City. 


great strugele of the past 75 years to secure 


Work Free from Political Interference 
The first effort to provide not merely for the 
present but for the probable future needs of the city 
was the development of the Croton watershed, begun 
in 1837, by building a series of dams of very mod- 
erate size on the Croton River and its tributaries. 
This project included an aqueduct from the reser- 


On its 


completion the city fathers believed that they had 


voirs to New York, which is still in service. 


secured sufficient water for an indefinite period; but 
befor ? 
city was threatened with a possible water famine, 
892 to build a lofty dam 
on the Croton, not far from the Hudson River, and 
the old 


Croton Dam and extend for some 20 miles up the 


many decades had passed, the ever-growing 
and it was determined in 


create a reservoir which should overtop 


valley. 


from foundation to crest, attracted world-wide atten- 


This great dam, some 300 feet in height 


34. billion gallons of water, 
which was led through a larger aqueduct, aided by 


tion. It impounded 
the old aqueduct, for some 31 miles, to the reservoir 
of the old sysiem in Central Park. The above de- 
velopment is shown in the accompanying birdseye 
view on the easterly side of the Hudson River. 

This great work was scarcely completed before 


New York City 


By J. Bernard Walker 


Greater New York began once more to be anxious 
for the future; and as a preliminary to developing 
the waters of the Catskill Mountain region, there 
was appointed a Commission known as the Board 
of Water Supply which was to have full responsi- 
bility for the work. Most fortunately, this board 
was so constituted that it is free from political in- 
terference and its financial requirements are not 
hampered by any consideration of the city debt limit, 
since the water-supply systems of the city are on a 
self-supporting basis. 


&: 
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NEW YORK WATER SUPPLY AT A GLANCE 
Birdseye view showing Gilboa, Ashokan and Croton reser- 
voirs and the 120-mile aqueduct to New York City 


ATLANTIC 





The first development was that of the watershed 
of the Esopus stream which, with its tributaries, 
heads in the higher ranges of the Catskill Mountains. 
To this end was built the great Olive Bridge Dam 
across Esopus Creek, which consists of a main 
masonry structure, 252 feet from the lowest founda: 
the with the earthen dikes 
which close the gaps between the hills, has a total 
length of 514 miles and serves to impound 128 
billion gallons of water. 

In addition to the Ashokan Dam there was built 
the Kensico Reservoir, in Westchester County, thirty 
miles north of City Hall, which was designed to 
provide sufficient Catskill water to supply New York 
over a period of several months. It is an emergency 
reservoir to serve the city should the aqueduct be- 


tions to crest, which, 


tween Kensico and Ashokan be at any time out of 
service. This dam has a maximum height, from 
foundation to crest, of 307 feet; and the reservoir 
has a total available capacity of 29 billion gallons. 


Eighteen-mile Tunnel Beneath City 

Fifteen miles south of Kensico and just to the 
north of the New York City line, on the highest 
ground available in the city of Yonkers, is an un- 
covered artificial reservoir, contained by an earth 
embankment and lined with concrete, which has a 
depth of 3614 feet and holds 900 million gallons of 
water. Its function is to equalize the difference 
between the use of water in the city and the steady 
flow in the aqueduct. 

The building of these extensive works by no 
means covered the whole of the problem; for this 
vast supply of water had to be got down to New 
York City. To this end a large aqueduct was con- 
structed from Ashokan Dam to Staten Island, a 
distance of 120 miles. It varies from a horseshoe 
cross section 17 feet 6 inches by 17 feet to a circular 
diameter of from 16 feet 7 inches to 11 feet. The 
work was constructed entirely below ground, out of 
sight, and therefore protected from any possible 
contamination. 
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SHANDAKEN TUNNEL 
This great conduit, 18.1 miles long, was blasted through 
the mountain and finished off with a heavy concrete lining 


Most remarkable of all are the syphon 1,200 feet 
below the Hudson and the tunnel beneath New York 
City. How many of its citizens realize that from 
Hill View Reservoir, just beyond the city line, a 
circular tunnel from 15 feet to 11 feet in internal 
diameter, has been driven in the solid rock for a 
distance of 18 miles, or nearly to the end of Man- 
hattan Island, and thence under the East River to 
Brooklyn. Hundreds of feet below the roar and 
bustle of the city is this great artificial conduit, 
whose supply of pure mountain water is tapped at 
various places through vertical shafts extending to 
the surface. 

The latest of these works for bringing pure moun- 
tain water into the city, if not the greatest in mag- 
nitude is certainly the most appealing in regard to 
its novelty and daring. In looking for some new 
area among the many watersheds of the Catskill 
Mountains, a most extensive survey was made both 
of the streams which flow into the Hudson River and 
of those which flow in a general northerly direction 
into the Mohawk River. Of the latter, the most 
promising was Schoharie Creek; but between the 


great Ashokan Dam which impounds the Esopus 


Creek and the Schoharie Creek there lies one of the 
loftiest ranges of the Catskill Mountains. 


And if a 








GENERAL VIEW OF GILBOA DAM 
This shows the masonry dam, 1,300 feet long, and in the foreground the earth dam section 
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reservoir were formed by a dam across Schoharie, 
how would it be possible to bring this water to 
New York City? It could not be pumped over the 
mountains, for the cost would be prohibitive. So 
the engineers of the Water Commission decided upon 
a bold and unprecedented step. The flow line, or 
surface level of the water, of the Gilboa Dam is 
1,130 feet above sea level, whereas the flow line of 
Ashokan is 590 feet above sea level. The bold step 
was taken of driving a tunnel entirely through the 


‘intervening range of mountains for a distance of 


18.1 miles, and thereby passing the water into Esopus 
Creek down which it flows to the Ashokan Dam. 


Gilboa Dam and Tunnel 

The Gilboa Dam, which is practically completed, 
consists of two parts, a masonry portion which is 
1,300 feet in length, with a maximum height of 182 
feet and a width of 158 feet at the base, and an 
earth section with a core-wall, which is about 700 
feet long. The surplus waters in time of flood will 
be spilled over the top of the masonry dam; and 
at the toe of the dam there has been built a wide 
spillway which will receive these waters and pass 
them down into the Schoharie River bed. The up- 
stream face of the dam is approximately vertical; 
but the downstream face has been formed in a 
series of eight steps, most of which are 20 feet in 
depth. The object of this was to let thé eriotmous 
amount ef storm Waters, which at times will pass 
over the erest with a depth of five feet, down to the 
foot of the dai in @ series of cascades, so as to 
diminish the force of the impact when they reach 
the bottom. If this water fell over in a continuous 
cascade, its energy would be sufficient to disintegrate 
the rock at the toe of the dam and endanger its 
stability. Mr. Thaddeus Mérfiman, chief engineer 
of the Board of Water Supply, with # view to break- 
ing up the initial rush of the waté¥s at the crest, 
is building on the crest a series of diagonal masonry 
vanes, which will cause the water to leave the edge 
of the dam in diagonal and opposed directions, 
thereby absorbing some of its energy and facilitating 
its passing in cascades down the 160 feet of fall. 
The masonry section of the dam is founded on solid 
rock. It was built of eyclopean masonry, consisting 
of very large blocks of stone buried in concrete. A 
700-foot earth section was necessitated at the west 
bank because of an old and very deep underlying 
The core wall of the earth em- 
bankment, which is continuous with the masonry 
section, extends through the earth section and is 


pre-glacial gorge. 
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ENTRANCE TO THE TUNNEL 
Above is the Gate House and below are the bronze locks 
through which Schoharie enters the Shandaken Tunnel 


carried deep into the hillsides and also a hundred 
feet below the natural bed of the valley, #6 as to 
intercept any underground water flow. The resefvoir 
formed by the dam will extend nearly six miles up 
the valley and will provide an availabie supply of 
20 billion gallons of water. 

The Shandaken Tunnel is longer by 1,787 feet 
than the above-mentioned tunnel below Manhattan 
Island, which hitherto was the longest tunnel in the 
world. The northerly 314 miles of the tunnel is 
depressed, making that portion a pressure tunnel; 
but along the rest of the distance there is a uniform 
slope of 4.4 feet to the mile toward the Esopus 
Valley. At the intake is a fine masonry building 
for housing the controls of the gates, which is shown 
in one of our illustrations. 
tunnel through bronze gratings; and after its journey 


The water enters the 


of over 18 miles, it issues from the side of the 
mountain into an open masonry-lined cut, through 
which it is led to Esopus Creek. To anyone who 
has been favored with a reasonable amount of senti- 
ment and imagination, the sight of this river of 
crystal-clear water streaming forth from the base 
of the mountain is appealing. The total cost of 
the entire Catskill Mountain Water Supply System 
is $188,000,000. 


, 


DOWNSTREAM VIEW OF GILBOA DAM 
The downstream face is stepped to break the force of the overflow into the spillway below 
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The Automatic Quartermaster 


The Gyroscope Automatically Guides the Ship, the Steersman Standing By 






— 


eIAVE you ever heard of “Metal Mike?” 
He is a little iron man, who has in- 
vaded that nautical holy of holies, the 
pilot house, the home of the quarter- 


And the 


remarkable thing about this usurpation is that no 


master, and taken his place. 


one resents it; in fact, the quartermaster, who by all 
the rights of the case should be most disgruntled, 
is Metal Mike’s best friend and greatest admirer. 
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THE SPERRY GYRO-PILOT 


{t lejt is @ compass, 
operates a motor in the case below. 


which through contacts 
This motor, through 
operates the steering wheel at right 


repeater 


a chain drive 


Now Meta! Mike is a seaman’s nickname for one 
of the most ingenious and successful nautical de- 
vices ever designed since the first savage shaped a 
tree trunk into a canoe or flaked a stone for the head 
of his tomahawk. 

Every one of us, doubtless, possessed at one time 
in his that little toy called the 
-, whose fantastic performances caused our 


boyhood curious 
£yroscoyp 
eyes to open wide with all the incredible wonder of 
youth. “Just a toy,” people called it in those days— 
vet today it is one of those boyhood toys that has 
laid its hand upon the steering wheel of the Leviathan 
and guides that mighty ship, unerringly, day and 
night, upon its course. The Sperry Gyro-Pilot is 
In the 
most literal sense, it has displaced the hand of the 


compass and quartermaster rolled into one. 


human pilot, as shown in the accompanying illustra- 
tion. Once the course is set, the captain, first officer, 
either of them merely “stands by”; that 
little toy of your boyhood does the rest, and steers 


seaman 


a straighter course than the most skilled quarter- 
If you doubt it, look at the 
comparative record of hand steering and gyro steer- 


master can accomplish. 


ing as shown at the bottom of this page and note 
the even course steered by the gyro-pilot. 

The gyro compass has taken the place of the mag- 
netic compass because it is free from the defects of 
the latter. 
the true north. 


The magnetic compass does not point to 
In some locations it points to the 
east of north, in other places to the west of north. 
This is known as the variation of the compass. Its 
amount must be known at any given place, and an 
east or west correction applied before the navigator 
can determine the true north and lay his course with 
accuracy. 


Always Points to True North 
Now the gyro compass is subject to no such varia- 
tion. Once it is adjusted to true north, to true north 
This is due to 
the action of a law of motion which says: 
body 


it will point throughout the voyage. 
“Every 
its state of rest or of uniform 
motion in a straight line, unless it is compelled by 
forces to change that state.” 


continues In 


If a gyro, set in gim- 
bals so as to have perfect freedom of angular move- 
ment, be set spinning at the equator, with its axis 
horizontal, its axis, as the gyro is carried round by 
the rotation of the earth, will not change its position 
with regard to space, but it will change its position 
with regard to the earth. By the time the earth has 
rotated through ninety degrees, the axis of the gyro- 
scope will be perpendicular to the horizontal; and 
so it will rotate (contra-clockwise) 
throughout the twenty-four hours of 


appear to 
a complete 
rotation of the earth. 

This action of the spinning gyro is shown in the 
right-hand diagram at the bottom of this page. It 
takes place in accordance with the law of motion 
above quoted and is known as “fixity of plane.” 

Another characteristic of the gyro is “precession.” 
If you apply pressure to the frame of a spinning 
gyro, tending to tilt it in a certain direction, the axis 
of the gyro wheel will tilt, not in the direction of 
the pressure but at right angles to it—in other words, 
the gyro will precess. The phenomenon of preces- 
sion is utilized in the gyro-pilot to secure constant 
north indication. 


A U-tube, partially filled with mercury, is mounted 


perpendicularly to the plane of the gyro wheel and 
rigidly connected to the bottom of the gyro case. 
The flow of mercury to the low side of the tube as 
the earth rotates furnishes just the amount of force 
about the horizontal axis of the gyro wheel to make 
it precess to the meridian and continue to point ex- 
actly and all the time and at any and every spot 
on the face of the earth to true north. 

The master compass contains a gyro wheel weigh- 





INSIDE A LINER’S PILOT HOUSE 


Here we see the gyro-pilot, or automatic quartermaster, 
coupled up and steering the ship. The quartermaster is 
no longer required, except to stand by in case of accident 


ing 55 pounds, which is driven by an electric motor 
at 6,000 revolutions per minute. Repeater com- 
passes may be placed throughout the ship. The 
compass, moreover, automatically records the ship's 
course and time on a strip of paper for the in- 
formation of the officer in charge of the bridge. 

The latest feat of the inventor, Mr. Sperry, after 
whom this compass is called, was to arrange for the 
compass automatically to steer the ship. This it 
does through a contact-maker operating a motor on 
the steering column. A chain drive leads from the 
motor shaft to the ship’s steering wheel alongside. 
We invite a study of the strip at the bottom of this 
page showing the improvement in the ship’s course 
when the change was made from hand to gyro 
steering. 
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Lerr: The line in the 


left-hand portion of the diagram was automatically drawn by the compass itself. 
‘he gyro maintains the same plane with regard 


THE EVEN COURSE OF GYRO-PILOT STEERING 


At the right, the jagged line shows the inequalities of hand steering. 
to space, but changes its plane with regard to the earth 
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From the Oldest City in the World 


The Ruins of Ur, Traditional Birthplace of Abraham, Yield New Art Treasures 


Photographs by courtesy of the British Museum, London, through the Ilustrated London News 


HE eleventh chapter of Genesis tells us 
how Abraham and his kindred left their 
ancestral home in “Ur of the Chaldees” 
for a journey which was to end in the 
land of Canaan. For over two thousand 

years that was all that the world remembered of the 

once great city of Ur, possibly the first great city 
to be built in the world. 

Such Babylonian histories and traditions as had 
come down to modern times through the great Greek 
historian Herodotus or the ancient Babylonian priest 
Berosus, did not mention Ur. The “Chaldeans” were 
remembered through references to their remarkable 








knowledge of “magic,” by which was meant, of 
course, the science of ancient times. But their city 
was forgotten except for that one brief mention in 
the story of Abraham. 

About a half century ago it was rediscovered. A 
huge mound of dirt, rain-washed and featureless, 





One of the copper bulls from the remarkable relief found 


at Tell el Obeid, near the site of ancient Ur. The head 
was cast, the body hammered out of thin copper plates and 
attached to the head with nails 


was known to be standing in the desert just west of 
the channel of the Euphrates River and about one 
hundred miles up stream from the present shore of 
the Persian Gulf. Some bricks inscribed with the 
curious wedge-shaped writing of ancient Babylonia 
were found near this mound. When these inscrip- 
tions were translated they proved that the great 
mound and some smaller ones surrounding it are 
all that is left of the city where Abraham was born. 

Little work was done on this mound until after 
the World War. The conquest of Babylonia by the 
British armies then opened up the country for 
archeologists. During the past three years Major 
C. L. Woolley, commanding a joint expedition of the 
British Museum and the Museum of the University 
of Pennsylvania, has been making extensive excava- 
tions in the mounds that mark the ancient city. 

Not only has Major Woolley discovered great 
temples and other buildings which belonged approxi- 
mately to the time of Abraham, some four thousand 
years ago, but he has carried the history of the city 
many centuries farther back. When Abraham was 
a boy in the house of his kinsmen of Ur thirty-five 
or forty centuries ago, the city was already more 
than two thousand years old. It had already been 
a great seat of civilization and commerce for a period 
much longer than the time from the birth of Christ 
to the present day. 

The oldest written inscription ever found in the 
world turned up not far from Ur, at a place now 
called Tell el Obeid, probably one of the suburbs 
of ancient Ur. This inscription had been placed 
originally in the foundations of a temple, just as 
we still place boxes containing newspapers and 


other mementos in the cornerstones of modern build- 
ings. The inscription is carved on a small tablet 
of stone in the curious picture writing which was 
then in use at Ur. Scholars of the University of 
Pennsylvania have translated it. It says that King 
A-an-ni-pad-da, who ruled Ur in those days, dedi- 
cated that temple to the Goddess Nin-har-sag. It 
was written, the experts believe, about the year 4500 
B.C., more than sixty-four centuries ago. 

The excavations have yielded, also, many remark- 
able art objects, some of which are illustrated on 
this page. The walls and courts of the great temple 
of Nin-har-sag, as well as of other public buildings, 
were decorated with painted or sculptured scenes. 

Among the treasures found at Ur is a wonderful 
relief showing a procession of bulls and made out 
Other objects are 
made of bits of white shell inlaid on a ground of 
black bitumen. This bitumen is our modern “crude 
oil” or asphalt. It was collected at the oil springs 
and seepages which still exist in Babylonia. It 
served the masons of Ur as mortar and the artists 
of the time as a cement to stick their reliefs and 
carved plaques to the walls. 

The people who founded Ur were the famous 


of cast and hammered copper. 


Sumerians, a people who must have been one of the 
ablest and greatest of all history, but who were 
totally forgotten until modern scholars began to dig 
up and read the records which had been buried for 





These birds were carved out of white limestone and were 
probably attached, with staples, to the frieze which orig- 


inally decorated the temple wall; They were found in the 
ruins of the temple of Nin-har-sag, at Tell el Obeid 


so many centuries in the ruins of the Babylonian 
No one knows for certain where the Sumer- 
ians came from. The most plausible theory is that 
they came from India; possibly by overland migra- 
tion but more probably in small boats along the 
shore of the Indian Ocean and the Persian Gulf. 
Some time in the millennium between 5009 B.c. 
and 4000 B.c., these Sumerian immigrants arrived 
in what is now Babylonia. The country was in- 
habited then by rude tribes who eked out an un- 
certain existence on the low and tiny islands scat- 
tered among the marshes at the head of the Gulf. 
The Sumerians introduced civilization. They already 
knew how to write and make records. They pos- 
sessed tools of copper. They wore clothes. Pre- 
sumably they had tamed some animals, including a 
variety of buffalo. They had kings and wise men 
(who were also priests) and some ideas of religion. 
By 4500 B.c., possibly by two or three centuries 
earlier, there were at least five great cities in the 
lowlands near the Euphrates River. One of these was 
Ur. The head of the Gulf was farther north then 
than now, and Ur was on the seacoast. Silt de- 


cities. 


city, Larsa. 





This statuette, also found at Ur, is of much later date than. 

the other objects pictured on this page. It is believed to 

belong to a time when Ur was under the rule of kings of 
other cities, about 2800 B.C 


posited by the two rivers is responsible for the 
hundred miles of land that now 
from the shore. 


separate its site 
Another great city was Eridu, a few 
Farther 
east, also near the then coast line, was another city 


miles further down the shore from Ur. 


named Lagash. Up the Euphrates some thirty miles 
was Erech and on an arm of the river was the fifth 
These five made up the earliest Sumer- 
ian state, the first civilized country in the world. 

In the twenty-five centuries that elapsed from 
those days to the time of Abraham, Sumeria suf- 
fered many vicissitudes. 
and went. 


Kings and dynasties came 
A semitic people from the hill country 





This bull, also from the frieze in the temple of Nin-har-sag 
at Tell el Obeid, was carved in white shell, probably taken 
from the Persian Gulf 


to the north and west came down and conquered the 
five cities. They absorbed the writing, the arts, the 
civilization of their victims. Wealth and prosperity 
grew. Other cities were founded, including the great 
Babylon, a hundred miles farther up the Euphrates. 
Finally, in Abraham’s time, the twenty 
cities then existing on the Babylonian plains had 
become the commercial and artistic centers of the 


or more 


world. 
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Brown Brothers 


Wintering Habits of Insects 


ILTHOUGH summer time and hot weather: 
is the season wherein the entomologist 
can find the most abundant opportunity 


for investigation of the habits and the 





struggle for existence among the insect 
hosts, there are aiso during the other seasons—even 
in the 


delightful inquiry. 


winter—periods permitting of and inviting 

An understanding of the general aspect of this 
subject must include the knowledge that suspended 
animation is the rule among nearly all so-called 
cold-blooded animals, whether having indoskeletons 
(vertebrates or invertebrates as 
Despite the asseverations 


or exoskeletons, 
commonly understood). 
of would-be interpreters of nature that cold destroys 
all life, or at least all life not especially protected, 
it must be here insisted upon that among all of the 
lower animal forms, cold in itself destroys no life 
that still has its normal functions to perform, al- 
though it may somewhat hasten death. 


Shelter from Enemies Important 
Thus, ants, butterflies, bees live their lives within 

a few weeks’ time and, suddenly becoming decrepit, 
die in any Cold or excessive dampness 
hastens this demise. But if the creature’s natural 
functions in propagating its species have not been 
performed, if it still has to mate and lay its eg 


season. 


os, 
it will not die under normal conditions of cold, ‘ae 
matter how severe. The crushing effects of ice may 
prove fatal; hence the hereditary instinct of insects 
to seek places of shelter for the placing of fragile 
the hiding away of adults or 
crannies 


eggs and coceons 
Even 
important than shelter from the weather is that from 
enemies: the 


pupae in dry and crevices. more 
close-gleaning winter birds, the mice, 
shrews and squirrels and certain larger quadrupeds, 
as the skunk, opossum, raccoon and even the bear. 


Many insects and others of the Arthropods com- 


By S. F. Aaron 


Drawings by the Author 
monly pass the winter in the egg stage; these are 
the Orthoptera generally, (grasshoppers, crickets, 
wood roaches, walking-sticks and mantis), most of 
the true bugs (Hemiptera) and the spring-tails 
(Thysanura)—all insects with active pupae. Spiders, 
pedipalpi (daddylonglegs), and the millipeds sur- 
vive the season of cold both as eggs and as young, 


protected by webs and by hiding. 








BLACK ANTS HIBERNATE 


HOW 

These insects winter in old beetle borings which 

they often enlarge for nests. If the long tongues of 

woodpeckers do not reach them, many will survive 
the cold. Wood split to disclose borings 


Most other insects that go through imperfect meta- 
morphoses, such as the several varied waterflies 
(Neuroptera and Perla), the dragonflies (Odonata), 
and the caddisflies (Trycoptera), pass their trans- 
formations in the water and mostly winter as larvae 
and pupae, although sometimes as eggs attached to 
water grass or under stones, sticks and leaves in 
shallow places either stagnant or moving. Other 
allied forms, such as the ant lion, panorpa and 
mantispa, lay their eggs in loose earth where, if 
laid late in the season, they remain to be hatched 
by the spring sun, or, if earlier, the larvae remain 
in the same spots. Allied barkflies (Psocidae), pro- 
tect their eggs by webs or by depositing them in 
the tiniest chinks and cracks. 


Some Migrate to Warmer Climes 

Those insects with inactive pupae and that pass 
through, therefore, complete metamorphoses, such 
as the butterflies and moths (Lepidoptera), the bees 
and wasps (Hymenoptera), the beetles (Coleoptera), 
and the two-winged flies (Diptera), almost invariably 
survive the winter in the pupae or chrysalis form, 
or as adults, far more rarely as eggs or larvae. 
Any instance of the latter may be explained by the 
fact that the adults are hatched late and conse- 
quently that they are late in laying their eggs. We 
may observe certain butterflies, as, for example, the 
common sulphur yellow (Colias), and the small 
yellow-spotted black swallowtail (Asterias), ovipos- 
iting, the one on clover, the other on wild carrot, 
as late as October. These eggs hatch in spring; if 
hatched a little earlier the caterpillars may in a 
few cases survive the winter. All pupae withstand 
the cold; many revive early. 

We see also black hornets, yellow-jackets and 
paper-nest wasps working as late as early October, 
seeking food and supplying their young. The larvae 
and even some late eggs are almost always sacrificed 
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S.F.A. 
INSECTS THAT HIBERNATE AS ADULTS 


The mourning-cloak butterfly. A water beetle—the gyrat- 
ing apple bug. A common water strider 





to birds or shrews and some to fungous diseases. 
All of these species usually winter as adults, desert- 
ing their nests for narrow spaces and close pockets 
under loosened bark and for rock crannies where 
the larger number of them are found and eaten, 
despite their easily revived stings. Longfellow’s 
well-known line might be most truthfully altered to 
read: “There are no hornets in last year’s nest.” 

Bumblebees remain in their nests. These nests 
are generally well protected and warm from num- 
bers, but many die from fungous diseases. Those 
that live seem to be mostly queens, some of which 
continue the same colony efforts in the spring, along 
with a few surviving workers. 

There are a few species of all orders that winter 
as adults and even those that do are rarely in large 
Ants and honey-bees are an exception. 
Many flies perish, some Tachinids seek the paper 
nests of hornets deserted by the makers, or get into 
bark crannies and among piles of leaves where the 


numbers. 
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winter birds find most of them. Mosquitoes and 
other gnats seek rock caverns, hollow logs and trees 
and man-made cellars where they often winter in 
considerable numbers. 

Among the butterflies, the cosmopolitan mourning- 
cloak (Vanessa antiopa), the angle-wings (Grapta), 
and occasionally a Hunter’s butterfly (Pyramens), 
winter as adults. Some of the angle-wings and 
other species even migrate to more charitable climes 
to put in the winter and choose their places of 
hiding with the utmost care, wedging themselves 
into crannies hardly wider than will admit their 
folded wings. 


All Easily Revived by Warmth 

Certain moths also may be found hibernating in 
dense clumps of grass and these are invariably seen 
early in the spring flying about thicketed fields. 
Moreover, as is the case with the butterflies above 
mentioned and especially the antiopa, sunshiny win- 
ter days often bring them forth and with wasps and 
bumblebees they may be seen flying about even over 
patches of thawing snow, while gnats and midges 
dance in the weak sunshine. 

Certain beetles also, as the black ground hunters 
(Har palus), and members of the Staphylinidae pass 
the winter as adults; on mild days the dense leaf 
carpets under the snow may be scraped away and 
these little fellows may be seen scurrying away from 
the disturbance. The common brown elater beetle 
is another species that seeks flimsy winter quarters 
Aquatic species winter in silt 
and among water grass roots. 

A few of the insects that commonly experience 
a tragic ending of their days and a lack of resis- 
tance to enemies, with the coming of the enervating 
frost, sometimes successfully evade the hungry in- 
sectivorous hosts and may reappear in the early 


and is easily revived. 


spring. 
Some common short-horned grasshopper also 


awakes from deep sleep within the tangled stalks 
of a grass tuft where it has by chance escaped the 
shrews and mice. And the giant dragonfly (Aeschna), 
is among the first to skim about in the earliest days 
of spring. Its transformations within the ponds are 
too slow to permit of its sudden appearance this 
early; the adult specimens must have survived the 
cold, but where they hide is a mystery. Gnats and 
other slender-bodied creatures can creep in any- 
where, but the normal habit of these large dragon- 
flies—their bodies and the expanse of their rarely 

















A GIANT DRAGONFLY’S MANNER OF PERCHING 
It is a mystery how these insects escape their winter enemies. How and where do they hide? 


RED-LEGGED GRASSHOPPER HIDING FOR THE WINTER 


Here, within a grass clump, the winter birds, shrews or mice may find and eat it 














S-F:A. 
FOUND UNDER STONES, LOGS AND ROOTS 


Female of the common cricket. A yellow-legged black 
ground beetle. A millapede. A funnel web spider 





folded wings exceeding four inches—is to hang 
openly on an outer leaf branch where, when ren- 
dered comatose by the cold, they would be a ready 
tidbit for the birds. 

To be more fully satisfied with regard to sus- 
pended animation—although the instances in nature 
are sufficiently conclusive—I have subjected many 
taken into the warmth during the 
autumn, to the most severe cold, often artificially 


live insects, 
induced. These specimens were exposed out of 
doors with the temperature at zero, encased in salted 
snow and ice, and frozen for many days. 
were placed in water so as to be enclosed by the 
forming ice. All these tests seemed to be convinc- 
ing. In every case the majority of the specimens 
revived quickly—butterflies, moths, wasps, dragon- 
flies, grasshoppers, roaches, beetles and colonies of 
bees and ants. Among the latter about two-thirds 
of the number revived; the others had reached their 
natural span of life. 


Some 


NR 
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a rigid framework, thus permitting a close adjustment of the clappers 


The Music of the Skies 


How Bells, Which Had Their Origin in China Thousands of Years Ago, Have Been Developed 


ASSEMBLY 


Into Carillons and Have Been Brought to 


MERICA is now enjoying the music of 


the largest and best of all the carillons. 






S; But what is a carillon? The carillon, 


ey sx) : 
IL. _ | still untamiliar to many Americans. Is 
———————_ similar to the bell chime, but far su- 


perior It is the most lasting yet the rarest, the 


loudest yet the most ethereal, among artistic in- 


struments 

Often we confuse the carillon with the chime. A 
set of chimes usually includes eight to ten bells, all 
large in weight from 300 to 6,000 


fairly ranging 


pounds. A chime is attuned only to the diatoni 


scale, that is, the white keys of a piano. Its range 


— 





TOWER OF THE ANTWERP CATHEDRAL 

Here the Hemony bells, the most famous of all carillons, 

are rung by the “master” bell ringer, Gust Brees, father 
and teacher of Anton Brees 
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By Henry B. Curry 


is very limited, although six bells suffice for playing 
“Lead, Kindly 


hundred tunes. 


Light,” and eight are enough for a 
\ first-class carillon will comprise 


bells: 


holokols, to use the sounding Russian word, that may 


from thirty to forty or more ereat bass 
weigh 16.000 pounds, and little, silvery tinklers of 
twenty pounds or less. The range will be three or 
four chromatic octaves, including all the sharps and 
flats of the scale. 

Real 


( lasses : 


carillons are divided distinctly into two 


mechanical instruments, wherein the bells 
are sounded through connections with an automatic 
revolving drum, after the fashion of a music box: 
and the far more artistic carillon, operated through 
a keyboard—more 


properly a_handle-and-pedal- 


board—which is played, like that of an organ, by 


hand and foot. 


Tuned as Accurately as a Piano 

The invention of bells is claimed for China. Their 
association with pagan rites of old Greece and Rome, 
deferred their use in Christian shrines for many 
By the Ninth Century men with hammers 
were striking rude chimes in churches, and by the 
Sixteenth Century, when groups of Belgian bells 
were sounded first as adjuncts to town clocks, the 


years. 


carillon was started. The name itself has been con- 
nected with the “quadrillionen,’ or four diatonic 
bells, that composed a mediaeval chime. 

From this beginning the carillon spread rapidly 
throughout Belgium and Holland and, to some ex- 


But for 


reasons that psychologists may discover its growth 


tent, into Germany and Northern France. 


has been restricted. 


specially identified as a Flemish art, and has been 


Carillon playing has been 


accepted as “one of the finest cultural products of 
the Low Countries.” 

At present nearly every city and town in the 
“Nether” countries has its bells and its official bell- 
master or “carillonneur,” whose standing is that of 
the organist in any important American church. 
About 100 carillons were recently listed in Belgium 
and, in Holland, 115. Nine of the Belgian carillons 
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RINGING MECHANISM 


1 recoil spring insures tension and balance throughout the operating leverage 


Americ 


were destroyed during the war. but only two of these 
were important—that in St. Peter’s at Louvain, and 
that of the famous Cloth Hall at Ypres. 
at Mechlin. 


quartet in the sky—have even been improved and are 


But those 
Antwerp, Bruges, Ghent—the greatest 
now more clearly perfect than ever before. France 


laid claim to forty carillons a dozen ago. 


years 
Germany to twenty. Only a score were left to other 
nations, including the English and Scotch sets and 
those in Ireland. 


Although 


among the “Big 


their favorites 


carillons that rejoice their 


most Belgians have 
Four” 


nation, foreign comment inclines to favor the ven- 





ANTON BREES, CARILLONNEUR 


of the Park Avenue Baptist Church. 
striking a chord. 


Note the method of 
Three bells are rung on the keyboard 
and two on the pedals 
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erable instrument in St. Rombold’s Tower at Mech- 
lin; the more so that the master of these bells is 
Josef—or, as Belgium says, “our Jef”’—Denyn, 
greatest of living carillonneurs. 
Adequate expression of tone can be gained only 
when the handles and pedals of a carillon keyboard, 
or clavier, are directly connected with the clappers 
of the bells. But it is only recently that it has been 
possible to arrange these connections in such a man- 
ner that the playing of a carillon would not over- 
come with exhaustion the performers at this most 
arduous of musical instruments. Happily most of 
the chief Belgian sets now have both a keyboard 
for artistic recitals and also a mechanical connection 
with the town clock. 

The lesser carillons may be altogether mechanical. 
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A STRIKING CONTRAST 
The small 12-pound bell and the big 9-ton “toller” 


Hence one hears the carillon playing in Belgium or 
Holland at stated hours on Sunday, on market days, 
Jef Denyn thus welcomed 


” 


at festivals, and so on. 
President Wilson with “The Star-Spangled Banner 
when he visited Cardinal Mercier. But it is auto- 
matic playing that is heard four times an hour, and 
sometimes twice as often, from the belfries of each 
town. National melodies, operatic airs, hymns or 
folk songs are constantly repeated in a familiar 
order, although the program, which is always com- 
posed of really fine music, is changed several times 
each year. 

A carillon bell is tuned quite as accurately, and 
far more permanently, than the best of pianos. The 
pitch or note goes higher as the diameter of the bell 
decreases; the volume or loudness falls off as the 
bell loses size and weight. How Franz and Pieter 
Hemony, greatest of Belgian founders, tuned their 
bells in the Seventeenth Century is not known; but 
in the modern process 1,500 tuning forks are used. 
Gillett and Johnston, English founders who produced 
the equipment which has recently been installed in 
the Park Avenue Baptist Church, New York, by John 
D. Rockefeller, Jr., in memory of his mother, have 
rediscovered, it is said, the secret of the mellow 
richness, the wondrous individual harmony, so long 
restricted to the Hemony bells. 

By means of a recent improvement to the console 
(that is, the striking apparatus, keyboard included), 
the same makers have removed a serious physical 
obstacle to the cultivation of carillon art. By hang- 
ing the larger clappers near the inner side of the 
bells, and by using a clever system of counter- 
balances, the keyboard touch has been so lightened 
that the writer was enabled to strike with his little 
finger a cannon-boom upon the nine-ton bass of the 
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instrument in the tower of the New York church. 
Although this carillon is quite the largest, com- 
prising no less than fifty-three bells—four octaves 
and a half—the three or four octaves of accurate, 
musical, chromatic notes in each of the big sets 
permits the interpretation of an inexhaustible variety 
of the world’s best music. It must, of course, be 
music appropriate for such a medium—but every in- 
strument presents a like demand. The range of the 
new American bells is from E below the bass clef 
to second A above the treble. 
In the recitals or special concerts, such as those 

three times a week at Mechlin— 

‘Saturday for country folk 

And Monday for the city; 

Sunday for girls who charm the men 

And make themselves so pretty.” 
Bach’s intricate 
“Fifth Prelude,” for example, was the special rendi- 
tion at a notable competition of bell masters held 
at Mechlin in 1910. But a typical program was that 
presented by Jef Denyn, four years later, on the 
exquisite Hemony bells of the Antwerp Cathedral. 


dificult music is not uncommon. 


This program included Verdi's “Jerusalem”; “Lob 
der Thranen” from Schubert’s 
“Fruhlingsglaube”; Nicolai’s “Third Sonata,’ and 
works by Jef van Hoof, John Diedrich and Peter 
Benoit. 


““Rosamunde’”’; 


Rockefeller Gift a Masterpiece 

Because of the special conditions inherent in bell 
music the most effective compositions for the carillon 
have been written by distinguished carillonneurs, and 
especially by their acknowledged chief, Matthias van 
den Gheyn, bell master of Louvain in the Eighteenth 
Century. Among fifty of his extant works, the 
“Fugues,” not inferior to those of Bach and Handel, 
are full of plaintive melody, and are marked by 
strange effects that only skilled bell masters can 
fittingly interpret—such as the long pedal note, last- 
ing three or four bars, in harmony with a running 
treble. Some such ethereal music must have awak- 
ened Victor Hugo when he wrote upon a window 





Sneany 
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OUTSIDE THE TOWER 
The big bells are housed on the roof of the church 


pane in Mechlin his dainty verses about a Carillon 
Spirit descending from the skies upon a crystal stair- 
way and scattering from her silver raiment magic 
notes upon the world. 

All these fascinations of an unfamiliar art may 
yet delight America because of Mr. Rockefeller’s 
gift. In addition to a carillon never surpassed nor 
even equalled, he has supplied the permanent ser- 
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vices of an eminent Belgian carillonneur, M. Anton 
Brees, the son, and, until recently, the assistant, of 
M. Gust Brees, who as bell master of Antwerp and 
organist of the Cathedral, has upheld the classic 
traditions of his predecessor, J. F. Volckerick. First 
of the leading carillonneurs to visit the United 
States, Anton Brees gave recitals last year upon most 
of the carillons that have been multiplying in this 
ountry since 1922, the time that the New York bells 
were ordered. These instruments may now be found 
in many cities. The first, and for many years the 
only, carillon in the United States was that imported 
from France in 1870 by Saint Joseph’s Cathedral at 
Buffalo, New York. Until lovers of all these beils 
heard Mr. Brees’ dexterity, they did not realize what 
treasures they possessed. 
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A close-up view of one of the huge bells 


Canada has several carillons, and Ottawa will 
equip its Parliament buildings with a duplicate of 
the Rockefeller bells, which have become a model 
for the world. 

Concerning his $60,000 instrument, Mr. Brees 
says that he can only support the unanimous testi- 
mony of leading masters who tested the new carillon 
when it was set up temporarily at Croyden—that it 
had never yet been equalled. 

The installation at the Park Avenue tower, how- 
ever, is only temporary, awaiting the facilities of a 
new church at Riverside Drive and 122d street. In- 
cidentally, it was at this corner that a national 
carillon, “The Bells of History,” was to be erected 
in accordance with plans announced by artists and 
others three years ago. A “Peace Tower” carillon 
in Washington was another national! tribute which 
has been previously discussed, but which has not 
yet materialized. 

Fight of the bass bells, the largest weighing 19,000 
pounds, are now walled in on the roof of the Park 
Avenue church; the forty-five small bells, including 
an angel-voiced “baby” that weighs twelve pounds, 
are suspended in the relatively low tower. Shut in 
by high buildings on several sides, the splendid 
carillon is well-nigh smothered; its song is scarcely 
audible six blocks away. 

Bell Master Brees, accustomed to his ancient in- 
strument, 300 feet above the market place at Ant- 
werp, accepts Jef Denyn’s dictum that 300 io 400 
feet above the street is the necessary level at which 
to dominate a city and broadcast the carillon message 
for miles in all directions. To hear this message 
best, William Gorham Rice, the carillon Blackstone. 
recommends a station 500 feet from the bells and 
in full view of the belfry. 











A self-adjusting jaw wrench 


A Pair of Useful Wrenches 

TOTHING is more useful around the 
“ home, the farm or the automobile than 
a good wrench, The two wrenches illus- 
trated on ‘this page are alike in general 
construction exvept that the one above has 
a self-adjusting jaw, adapting it particularly 
to work on bars or pipe. The one on the 
right is a “plier wrench” and is adjustable. 
It can replace a complete set of solid 
wrenches within the range of action of the 
jaws. It grips equally well across the points 
or on the flats of square or hexagon nuts. 


A Roller Shade for the 
Automobile 

—_ device illustrated is a new all-year- 

round protection for the eyes. It shields 
against the giare of the sun, bright lights, 
and winter's bright snows. It is made of 
green cellu'oid and is fastened to a wooden 
roller on which the transparent shade rolls 
up. Cloth strips are sewed on both sides 
and ends. These strips prevent the shade 
from coming if coniact with itself, when 
rolled, and therefore preserve its cleanli- 
ness. It is operated and installed in the 
same way as is a window shade. 


A Cord and Wire Stripper 
YOME of the wire strippers we have seen 
7 are very clumsy and expensive. The 
device shown can be easily carried in the 
pocket. [t cuts, strips and burnishes elec- 
tric cord and wire without the use of a 
knife, and also replaces cutting pliers. It 
strips double or reinforced cord as well as 
single. It is adjustable for use in cutting 
and stripping all commonly used cords and 
wire, making a clean shear-cut, leaving no 
ragged edges on the insulation. The cord 
stripping is done with one motion. The 
directions read: “Adjust the cutters care- 
fully, cut the insulation and pull.” It is 
not necessary to twist the cutter. It is 
equipped on the side with a powerful set 
of shears and thus does the work of common 
cutting pliers. To strip double or rein- 
forced cord, the outside covering is first 
severed with the knife projecting from the 
end of the side cutting blade as shown in 
the illustration Then the two cords are 
separated and the stripping proceeds. To 
strip solid wire the cutters are adjusted so 
that they are a trifle larger than the wire. 





A paper seal for pies 


SCIENTIFIC AMERICAN 


Inventions New and Interesting 


A Department Devoted to Pioneer Work in the Various Arts and to Patent News 


Conducted by Albert A. Hopkins 









A safety dev 


Le aa Pe ee 


This is done to avoid nicking. A_ twist 
cuts ail the insulation, then the pliers are 
pulled. If carefully adjusted, the insulation 
can be removed and the wire burnished 
with one operation. The wire should be 
burnished with the side of the jaw. 
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Stripping the cord with an ingenious tool 


Seals Juice in Pie 
N enterprising housekeeper has found a 
4 AX new use for paper tape. It is wrapped 
around the edge of pies to keep the juice 
in! It is moistened slightly before it is 
wound around; and since the paper shrinks 





Using the exhaust to cook the meal 
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A useful plier wrench 


as it dries, it pulls the edges of the pie 
tightly together. It is easily removed after 
baking. 


Cooking by Exhaust 
MECHANIC of Columbus, Ohio, has 
invented a device by which motorists 

may now utilize the exhaust from their 
motors to cook their camp suppers. The 
contrivance uses a small petcock to close 
the exhaust pipe. A pipe connection is 
fitted to the exhaust manifold and joins with 
a round circular burner. This burner is 
provided with circular ribs, to prevent ex- 
haust flames from jumping. Similar ribs 
are built to the bottom of pots and frying 
pans to obtain a maximum of heat. When 
the motor is idle the exhaust heat is forced 
through the burner. Sufficient heat is gen- 
erated for any outdoor cooking. 


A Handy Flashlamp 

NEW flashlight, designed to aid the 
4 man who needs both hands on the job, 
has just been developed by a New York 
manufacturer. It differs from the conven- 
tional style of flashlight in that the lens is 
on the side instead of at the end. It is 
equipped with a steel clip which makes it 
possible to attach the flashlight to a belt 
or pocket and throw a beam of light upon 
the task to be done, leaving both hands free 
for the work. It is particularly adapted for 
linemen in the employ of public service cor- 
porations; for night repairmen in industrial 
plants; for maintenance gangs; for repair 
gangs on bridges, culverts, tunnels, et cetera, 
and for the lone motorist with engine trouble 
or a puncture. 


French Railway Accidents 

HE French have been having bad luck 

recently with railway accidents. In one 
case eleven passengers and a guard were 
killed. The driver was subsequently ar- 
rested because his speed recorder showed 
that the train was running at 58 miles per 
hour instead of the specified 25 miles per 
hour. There was considerable telescoping 
and a news dispatch says that the engine 
and first fourteen carriages, normally filling 
a length of 552 feet, were compressed into 


390 feet. 
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A tractor is mounted on blunt-nosed drums revolving in opposite directions passing over fields of snow and ice 


A Motor-tractor for Snow 

HE running gear of the tractor shown 

on this page consists of two large, blunt- 
nosed drums revolving in opposite directions 
Around the drums, in 
opposing spirals, runs a continuous vane or 
fin, called the “skate,” which acts against 
the snow precisely as do the blades or 
buckets on the screw propeller of a ship. 
Once the clutch has been let in, the turning 
of the drums is controlled by the steering 


on lengthwise axles. 





Headlight signal for automobiles 
wheel. Each drum _ receives its 
through a separate clutch which, depending 
on the position of the steering gear, engages 
or disengages. During tests, the 
snow motor has traveled, at twelve miles an 
hour, through snow drifts that balked a 
horse. To mount the tractor on the snow 
motor chassis it is necessary merely to re- 


power 


recent 


move the tractor’s front and rear axles and 
wheels; then the driveshaft is connected to 
the special gearbox that contains the double 
steering clutch, the steering gear is hooked 
up, and the outfit is ready to go. 


Are Your Lights On? 
NASMUCH as the law requires that the 
headlights of a vehicle be lighted at 


of the headlight, in such position that the 
driver will be sure to get a reflection of the 
lighted lamp. If he does not get such re- 
flection, he will know that the lamp is out. 


Novel Luggage Carrier 
NEW luggage carrier is of particular 
interest in that it may be used for 
quite a number of hauling purposes by mak- 





A huge trailer for carrying heavy machinery 


certain times, it is important that the driver 
be able to determine whether his lights are 
on or off at all times. An inventor of 
Reading, Pennsylvania, has devised a simple 
means of conveying this information to the 
driver. The invention, shown on this page, 
consists of a relatively small reflector at- 
tached to the upper portion of the lens rim 








An automobile carrier with sixteen adjustments 


ing slight changes in its position. It is 
adjustable to running boards of various 
lengths and may be folded down out of the 
way so that it will not detract in any way 
from the car’s appearance. Four wing-nuts 
control the carrier, and sixteen different ad- 
justments may be made. Three steel tubes 
are welded to steel end-plates and the entire 


carrier is mounted on the running board by 
four bolts. One end of the carrier telescopes 
so that one size of carrier may be adapted 
to any length of running board. 


Largest American-built Trailer 
HE trailer illustrated is of 30-ton ca 
pacity and was built primarily for the 

purpose of hauling glass-making machinery. 
The trailer weighs 10 tons. The bed is 9 
feet wide and 20 feet long, the main body 





Front of the headlight 


being 13 feet wide and 35 feet long. It has 
six wheels, two in front and four in the 
rear. The rear wheels are mounted on a 
main axle in tandem fashion, with a smaller 
axle connecting the forward and back 
wheels of each pair. The four back wheels 
are 40 by 12 inches in size and the two 
front wheels are 40 by 14 inches, 
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A portable router 


An All-Around Router and 
Hand Shaper 


VW! il'ustrate two devices which are very 
useful in any shop and particularly so 
in th 


e pattern shop. In the router which is 


shown in. detail at the upper picture and in 
use in the two lower ones, the motor is in 
the head and rotates the router shaft to 
which the chuck is secured The hand 
shaper fits the hand conveniently and con 


ists of a smal! motor which does many small 


hores of heading, cutting or grinding 


Chiorine Gas Bomb Makes Pos- 
sible Home Treatment 
of Colds 

Te San Francisco chemists have just 

perfected a chlorine gas bomb which 
makes possible the use of chlorine gas for 
the treatment of colds in the home, where 
the same results are obtained as with more 
elaborate apparatus. In fact, it eliminates 
the necessity of gcing to some central source 
for treatment, with possible exposure to bad 
weather and further lowering of body re- 
istance. The chlorine gas bomb is made of 
thing but pure filtered 


glass and contains mm 


chlorine gas. To use it, the patient takes 
the bomb in a closed room and breaks off 
the ends of the bomb, thus permitting the 
gas to escape and mingle with the air in 
the room. The patient remains in this gas 
filled room for one hour 


A Holder for the Elusive 
Slide Rule 
( NE of the chief services rendered by a 
new type of slide ruie holder, having 
rubber pads underneath to prevent slipping 
when in use, is that it permits the time- 
study man, the accountant, the engineer or 





A slide rule holder that saves motion 





The 


the 


one 


figuring and other 


chlorine gas bomb is of glass and contains pure filtered chlorine gas 


to operate it, using only the slide rule holder 


the other hand is free for rule with internal coil-springs and the slide 
Ihe upper part of rule can be imserted 





- saat “7 . 
Pa wee. .~ 


The portable hand shap~-r in use 


The handy little router at bench work 
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Protecting the alms box 


Protecting the Poor Box 
4 ips remove temptation from children and 

professional robbers. a Chicago safe 
man has recently invented and is now mar- 
keting a cleverly designed burglarproof safe, 
with three-inch walls, for use in Catholic 
churches to replace the usual candelabra 
box, in which offerings are deposited. Fol- 
lowing an epidemic of robberies of church 
offering boxes in Chicago, many of these 
safes were installed, with the result that the 
robberies ceased. The safe has an _ in- 
geniously designed arrangement of chutes 
through which coins drop when placed in 
slots in the top of the safe. Three slots 
are used for receiving three kinds of offer 
ings. The coins pass into a chute and fall 
into the compartment reserved for the par- 
ticular denomination for which they are 
made. To prevent stealing of paper money 
and coins by the lowering of a sticky sub- 
stance on string through the chute, the end 
of each chute has sharp teeth cut into it, 
thus preventing the return of anything 
passed into the safe. 


Saving Your Eyes From 
Fine Print 

MAGNIFYING glass attachment for 
4 telephones enables the telephone user 
to find numbers in the telephone book 
quickly. The glass folds over toward the 
left when not in use, and is thus out of 
the way. This will be a great help to 
everyone who dreads the bulky volume with 
its fine type. 





Find your number! 
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A temper-saving screw driver 


Serew Driver Holds Screw 

RECENTLY patented screw driver is so 

made that it holds any screw by its 
slot. Because it is a small screw driver 
(7% inches long with %-inch blade) it 
starts screws easily in difficult places. By 
applying pressure on the top, two steel clips 
are released from the tool. When the screw 
driver is placed in the slot of the screw and 
pressure released these clips spread apart 
securing themselves tightly in the slot of the 
screw. 


New Stationary Hose Reel 

HIS is a stationary hose reel which may 

be attached to your house by a bracket. 
This reel has a short length of hose which 
connects the water outlet to the axis of the 
reel, where it is connécted in turn to the 
ordinary section of garden hose length. 








A hose reel for the house 


A New Way of Teaching 
Geography 

O create interest in geography lessons, 

boys of the eighth grade manual train- 
ing class of the. Avondale Public School, 
Cincinnati, have made an electrical map of 
South America whereby the teacher, by 
pressing a button, can flash on one or more 
miniature lights concealed behind the map 
showing the location on the map. 
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A mud guard that works 
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A porcelain sterilizer for 


™ An individual lemon squeezer toothbrushes 


Mud Guard for Pedestrians Leith. This mud guard, which can be Sterilizes Toothbrushes 
HE mud guard pictured here is the in- attached to any truck or bus, protects the HE brushes are held by a porcelain disk 
vention of W. Peterson, a shipowner of __ pedestrian from the outward spatter of mud. with numbered holes for six brushes. A 


germicidal solution, the ingredients of which 
are volatile, is poured into the container 
once a week. No part of the brushes comes 
in contact with the solution. 


A Woman’s Idea of an Efficient 
Sweeper 
RS. E. M. BOLTON, grandniece of 
Sir Humphry Davy, has invented a 
“concertina” stair-carpet sweeper. The dust 
is swept into the side tray as shown in the 
engraving. 


— 





A concertina stair-carpet sweeper 


A Press for Plastic Substances 
S° many objects now are made from 
h plastic materials that special machinery 
is necessary to fabricate them. [It is in 
tended that this press be equipped with two 
sets of molds so that one set may be loaded 
and unloaded while the work in the second 
set is being pressed and cured 


= 


‘ 





A plastic molding machine 
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Courtesy of Bulleti:. dee Recherches et Inventions 





This photograph shows the Renault Gazogene motor truck, with the centrifugal 
purifiers set just ahead of the engine 


Trucks Make Their Own Fuel 


The aceompanying photographs, showing 
4a method of generating fuel gas for motor 
venieles from charcoal, which has been 
rather extensively tried out in France, illus- 


trates, to our mind, a tendency which has 


World 


to attempt to accomplish 


been apparent in Europe since the 
War—a_ tendency 
by complicated methods what is already be- 
ing accomplished through simple means. 
Gasoline it is true, is expensive in 
and that nation feels insecure about 


its motor fuel supply, owing to the fact that 


France 


it has no internal sources of gasoline. Gaso 


line must be imported, and a_ wartime 
blockade would bring about a situation that 
would be nearly fatal to a nation that is 
motorized even to the extent of France. 


some, bulky 


ogene” generator is a cumber- 
and heavy apparatus, attached to 
one side of a motor truck or to one end of 


a farm tractor. It generates fuel from char- 


coal France liberally supplied with 
sources of charcoal 
[he apparatus consists of a generating 


chamber having a grate, firebox and boiler 


for producing th necessary steam for 
making the gas. lt appears to be an amaz- 
ng complication of internal “gadgets.” Th 
gas must be scrubbed, filtered to remove 
particles of charceal, and further purified 
in a centrifugal purifier. There are a num- 
ber of other details which it seems unneces 
sary to mention hers 

The results of the tests of these gas-gen- 
erator vehi les have been so far exceedingly 
satisfactory, according to the reports of the 
Office National des Recherches et Inven- 
tions. It was found that they can travel 
along an ordinary road at the rate of some 
forty miles per working day, hauling the 
regular maximum load of the truck. 

On bench tests it was found that the 
motors developed nearly as much power as 
The gas util- 
ized did uot clog up the cylinders appre- 


when running with gasoline 


ciabiy more than does ordinary gasoline. 

As to endurance, the gas-generator-run 
truck is stated to be just as hardy and 
strong cn the road as is the gasoline truck. 
And, most important of all, the economy of 
this fuel runs in France, anywhere between 
forty and seventy-five percent. 

a e > 
Aiding Digestion in Gasoline 
Motors 

Mucn has been said regarding the avail- 
able sources of petroleum and gasoline left 
in this country and authorities are more or 


less contradictory in their views on this im- 


portant subject. But it remains a fact that 
our crude oil resources are being gradually 
depleted. The publicity that has been given 
to this matter has had one significant result, 
namely, an endeavor to improve the combus- 
tion of the gasoline-air mixture in the cylin- 
der of the internal combustion engine, so 
that increased efficiency may be obtained and 
the consumption of fuel reduced. 
Considerable attention has been paid to 
the incorporation of ingredients with gaso- 
line to remove the “knock” in the engine and 
to increase its efficiency. The real value of 
such added ingredients, from all standpoints, 
still seems to be within the realms of dis- 
Another in- 
teresting and important method of develop- 


cussion and experimentation. 


ing more power in the engine and removing 
the “knock” forms the subject of this 
article. 

[he process of catalysis is well known in 
the chemical and allied industries. A cata- 
lyst is merely a substance which, through 
its very presence, makes it possible for cer- 
tain chemical reactions to take place ot 
which accelerates the speed at which they 


I various natures. 


ensue. Catalysts are of 
Some are metals, others metallic salts; still 
others are compounds of the non-metallic 


elements. It is a fact that the catalyst does 


Applying the catalyst to a gasoline motor with a brush 


FRANCA 


Courtesy of Bulletin des Recherches et Inventic ns 





The Vierzon Gazogene truck illustrates a type of installation similar to the 
Renault, but without such complicated purifying devices 


not change or diminish in quantity during 
the chemical reactions, but after a time it 
becomes fouled, loses its catalytic potency 
and must be replaced. This does not, how- 
ever, have to be done except after consider- 
able use has been made of the catalyst, so 
that one mass of the reagent will last for a 
very long time. 

The most recent application of catalysis 
is to accelerate the combustion of gasoline- 
air mixtures in the ,engine cylinder. Th: 
catalyst is applied to the head of the cylin 
der by simply painting it on, the active prin 
ciple being incorporated with other ingred 
ients to form a paint. The organic constitu- 
ents of the paint are then burned off and 
the catalyst remains on the cylinder head. 

An engine that has been treated in this 
manner possesses important advantages; foi 
the catalyst, in accelerating the combustion 
of the gasoline by making it more complete. 
promotes the efficiency of the engine, wit! 
the result that greater energy is obtained 
This new 


development consists essentially of the ap 


from a unit amount of gasoline. 


plication of catalysis to the process of con 
version of chemical into mechanical energy 
in the cylinder. 

Detonation, known as “knocking,” is due 
to the decomposition of the unburnt fuel in 





It is a phenomenon which has 
been held to be brought about by too rapid 
combustion. But this theory is apparently 
erroneous. For it is a fact that certain sub- 
stances added to the fuel tend to decrease 
the “knock.” 


conceive of the action of these substances as 


the cylinder. 


It, therefore, is plausible to 


serving to increase the velocity of combus- 
tion of the fuel within the cylinder to such 
an extent that decomposition does not take 
place to so great a degree as heretofore. 

It is understandable that a substance cannct 
both burn and decompose at the same time. 
This is the theory advanced by Dr. Edward 
Sokal, the inventor of the catalyst—which is 
called Katalite. Thus, contrary to the theo- 
retical views usually maintained on this sub- 
ject, “knocking” in the motor has actually 
been eliminated by accelerating the combus- 
tion of the fuel in the cylinder. 

The active ingredient in the paint prep- 
aration, the cathlyst, is a salt of the metal 
cerium. After this paint has been burned 
off from the cylinder head, an oxide of 
cerium is left. This cerium dioxide is the 
accelerating catalyst. 

When the combustion of the gasoline-air 
mixture is accelerated, it is evident that 
leaner mixtures can be used than are now 
Leaner mixtures catalyzed allow 
effective pressures to be obtained at lower 
temperatures, with the result that internal 
cooling of the engine is accomplished with- 
out entailing the loss of energy that is occa- 
sioned by external cooling. 
greeter fuel economy. 

Extensive tests have been made with the 
new fuel economizer, and while results differ 
according to the design of the engine, and 
while under certain conditions it has been 
possible to augment appreciably its power 
production, in practically all tests it has been 
possible to duplicate the manufacturers’ best 
performances with much leaner mixtures. 
Such motor engines as the Locomobile, 
Willys Knight, Ford and Packard Twin Six 
have been tested, and good results have been 
obtained in all cases. * 

In making a further analysis of the de- 
tonation problem it becomes evident that 
there are other ways of reducing “knocking,” 
such as multiple spark plugs, and the central 
location of the spark plug; but all these 
remedies really accomplish nothing more 
than an increase in the rapidity of combus- 
tion. The use of a catalyst to accelerate the 
combustion of the air-gasoline mixture is the 
chemical method of solving this problem; 
and inasmuch as combustion itself is a dis- 
tinctly chemical process, and since catalysis 
is known to have an extraordinarily great 


practical. 


All this means 
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accelerating effect on the velocity of chem- 
ical reactions, it is not surprising that it is 
so markedly effective. The important point 
to remember is that the fuel remains the 
same. Nothing is added or subtracted from 
the gasoline. All that has to be done is to 
paint the cylinder heads with the catalytic 
preparation. It is claimed that one appli- 
cation will last for 15,000 miles. 

According to Ralph H. McKee, Professor 
of Chemical Engineering at Columbia Uni- 
versity, who has been conducting some ex- 
periments with gas engines whose cylinders 
were treated with a catalyzer, the recently 
discovered accelerating action of catalysts, 
such as cerium dioxide, on the combustion 
of gasoline-air mixtures is theoretically cor- 
rect and promises to go far in permitting 
us to meet our hopes of better working and 
more economical automobile engines. 


* * * 


A Wonderful Long-Distance 
Locomotive Run 

One of the marked developments in the 
railroading of today is the tendency to in- 
crease the length of individual railroad runs, 
both the length of runs without a stop and 
also the total length of runs with stops made 
uninterruptedly by the same _ locomotive. 
The Great Northern Railway is greatly 
pleased, and justly so, by what may be re- 
garded as the most remarkable engine per- 
formance to the date of Friday, September 
25. On that day, the company’s passenger 
locomotive Number 2517 left Seattle, Wash- 
ington, at 4:30 in the afternoon with eigh- 
teen cars of raw silk and one passenger 
coach coupled up behind it, and made the 
run to Saint Paul without any stops, other 
than those for coal, water, and so on, in 52 
hours and 35 minutes, reaching Saint Paul 
at 11:05 p.m. Sunday, September 27. This 
silk train, by the way, was the largest in- 
dividual silk shipment ever transported in 
the Northwest. 

The next morning, September 28, the same 
engine was coupled to train Number 27, 
which is the fastest long-distance mail train 
in the world, and left Saint Paul at 9:05 
a.M. It made the through run from Saint 
Paul to Seattle, a distance of 1,789 miles 
in 47 hours 10 minutes, reaching Seattle on 
time (although it was delayed 20 minutes 
in starting from Saint Paul) at 5:15 A.M., 
Wednesday, September 30, the average run- 
ning time being about 38 miles per hour. 
It should be noted that, because of the 
20-minute delay in starting, engine Number 
2517 made better time than the regular 
schedule of Number 27 by 20 minutes. 

It will be seen that the round-trip per- 
formance of this engine, from Seattle to 
Saint Paul and return, a total distance of 
3,571 miles, was 99 hours and 45 minutes, 
something which has never before been 
accomplished on any American railroad. It 
should be noted that the average distance 
traveled by a single locomotive running on 
the regular schedule is the distance between 
division points, which averages from 150 to 





ee 
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Courtesy of Hileman, Great Northern Railway Co. 








At present the railroads are attempting to extend the average “run” of their 


locomotives, which is less than 200 miles. 


This locomotive made a 3,571-mile, 


practically continuous run from Seattle to Saint Paul and back 


200 miles. How exceptional this perform- 
ance was, is evident when the time con- 
sumed for fueling and watering the engine 
has been taken out; for in ordinary practice 
the replacing engine is already fueled and 
watered. 

The fact that this was a stock engine and 
one of a fleet of oil-burning passenger loco- 
motives which haul the Oriental Limited, and 
the further fact that it was not especially 
prepared for this great effort, renders the 
continuous round trip of 3,571 miles the 
more remarkable. 


* x a 


How They Do Petty Road Repairs 
in France 

Berore the World War, France boasted of 
900,000 miles of splendidly kept roads, built 
with crushed stone. The mobilization of 
every available Frenchman during the war 
and the necessity of confining road-repair 
work to those of the roads which were at or 
leading to the front, had the effect of allow- 
ing roads in the center, west, and south of 
France to deteriorate rapidly. 

Formerly taken care of almost from day to 
day by the “cantonniers” or repairmen sta- 
tioned in every village and on the outskirts 
of all the small or large communities, the 
roads of France after five years of neglect 
were found to have been damaged to such 
a degree that in many cases it was necessary 
entirely to rebuild large stretches of the im- 
portant “national” highways. 

The necessity of paying for the war and 
rebuilding the devastated regions did not 





In France, road repair work is done by means of an “electromagnetic pick-axe” 
which opens up small damaged spots 


allow for the adoption of a lavish policy in 
this matter, for the cost of such work was 
prohibitive. 

In each case the government experts had 
to choose between two policies: either to 
replace a large proportion of the roads by 
new roads built with the strongest materials 
known to modern engineers; or to repair 
methodically and with perseverance the ex- 
isting damage to the present roads. The 
second policy has been followed out, but 
old methods had to be replaced by new and 
better ones. 

Before the war the “cantonniers” had sev- 
eral tasks to perform. The ditches along the 
road had to be constantly watched and cared 
for in order to permit of the drainage of 
rain water. Weeds and other plant-growth 
had to be removed from the road-side lest 
they invade the road itself. And lastly, the 
road worker would go from hole to hole and 
from rut to rut, filling them with the rocks 
which he had broken by hand and which 
were kept in little heaps beside every road. 
Those who motored through France before 
the war will recall the busy men breaking 
stones with sledge-hammers at the roadside 
or sweeping pebbles from the highway with 
large brooms. 

The modern method is more expensive, 
but it is said to be far more efficient and 
rapid. The equipment used also represents 
a greater initial expense and a higher oper- 
ating cost than the cost of the pre-war man- 
ual labor. 

The work of repairing holes in the French 
roads is undertaken in much the same man- 


¥. M. Delano 
The opening made by the electromagnetic pick-axe is filled and another tool is 
attached to the motor for tamping 
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ner as that of a dentist who fills a cavity 
in a tooth. The cavity is first located, the 
road is dug up around the cavity, and a 
“filling” is inserted. 

A rectangular outline is drawn in chalk 
around the rut or the hole, and then a 
workman with an electro-magnetic pick-axe 
proceeds to break up the road within the 
outline. The debris is cleared away, and the 
new material is prepared for filling the ex- 
cavation. ; 

Then the cavity is filled in and pounded 
in with an electro-magnetic tamping machine. 
After the filling-in process, the surface of the 
road is remodeled exactly to its original 
level, and the job is done. 

The electro-magnetic pick-axe is a power- 
ful tool, driven by an electric motor, and 
both the tool and its motor are supported 
by an axle suspended between two wheels 
The workman grasps two shafts connected 
with the axle, and thus guides the tool over 
the ground; the force and depth of the blow 
can be gauged by bearing down on the 
shafts. 

The tool strikes sharp, powerful blows and 
does not scatter the materia! dug. There is 
no known road material that can resist its 
cutting edge. The power which operates 
the motor is derived from overhead wires 
by a trolley attachment. This permits the 
tool or tools to operate over a considerable 
area of the road without moving the gen 
erator which provides the electric current to 
the motors. 

After the hole has been dug, the filling 
materials are mixed by hand, because me- 
chanical mixing machinery would not be 
practical for the detail work for which the 
apparatus is 





designed. In every case, 
whether the road be of concrete, crushed rock. 
or macadam, the material previously used in 
the road is made the basis of the filling, and 
similar materials are added if there is not 
enough. The holes are filled by band, and 
now the electro-magnetic tamper comes into 
play. It operates with great speed and 
strength, leaving the surface of the road in 
much the condition in which it stood after 
the steam-roller finished its werk when the 
road was first built. The tamper, like the 
“pick-axe” or road breaker, is provided with 
a motor and is carried on an axle between 
two wheels, with shafts handled by the oper- 
‘ator, and the electric energy is obtained from 
the trolley attachment. 

The entire repair squad is composed of a 
dozen men, and all the men and their equip 
ment are carried on a single truck his 
truck contains an electric generator driven 
by a gasoline motor. While repair work is in 
process a number of low towers previded 
with the proper insulation are erected at 
intervals along the road, bearing the power 
wires from the truck. The latter remains 
stationary while work is carried on over a 
distance of several hundred feei. 

As soon as a stretch of road is repaired, 
the ladders and power wires are removed 
and the truck proceeds to work on a new 
location. 
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Modern headlighting regulations of many 


Seeing in the Dark 
states are based on a similar system specify- 


Ir is a matter of common experience that : 
aiiiless wad Memination end clearing ing minimum performance. 
headlights make night driving onditions Che desirable type of beam, as indicated, 
far from satisfactory Various devices utiJizes the light from the headlamp bulbs 
special lenses, reflectors, and so on—have most advantageously. But in doing this the 
been presented to relieve or to cure these light is taken from all directions and con- 
nditions. but glaring headlights still levy centrated in a narrow zone. Darkness re- 
iin Gall of oui Benen ond gtatiticn shaw mains all about. There is no light in the 
shat even more accidents are due to in- direction of road signs or house numbers; 
ficient road illumination. Yet, an imme the beam is not wide enough to guide one 


safely around the sharp curves of an un- 
familiar road except at the slowest speed. 
On sharply hilly roads the beam is often 
completely lifted off the road or, striking a 
steeply ascending grade, is cut off just ahead 
of the car; and for fast night driving, safety 
always requires more light above the hori- 
zontal than is obtained with the approved 


diate and far-reaching improvement in night 
driving onditions would be effected if 
motorists realized the fellowing two facts: 
1} With the majority of headlamps 
now in service, proper adjustment is all 





that is necessary to obtain greatly im 
preved road illumination, and at the 
same time to eliminate objectionable 
headlight equipments. Spotlights supple- 
ment the headlighting adequately under any 
of these conditions and may be needed to 
substitute for the headlamps in an emer- 
gency. Judiciously used, the spotlight is 
valuable from the standpoint of all con- 
cerned, while injudiciously used it may pave 
the way for legislation penalizing the ma- 
jority for the inconsiderate acts of a very 


glare. 

2) A driver who makes the proper 
adjustments now, without waiting for 
others to make them, not only removes 
the irritation he is causing other motor 
ists, but also provides for himself a road 
illumination that is better and safer, 
and one that makes it easier for him to 
pase cars with glaring headlights 
From the two small headlamps, mounted 





three feet above the road, a way must be few. Fortunately, the greatly improved 
found to direct a path of light over its en- . ~ . . headlighting conditions today over those of 
Se eee a few years ago have almost entirely re- 


8 ¢ to 200 fee ) nore ahead F r : ° ° P 
tO CEEIESS Tet SUN Seek oF more anend; & The beam must be toed-in, so that it misses approaching traffic , . 
moved the occasion for misuse of this valu- 


little light close by and to the sides to 
able accessory. No car should be without a 





illuminate roadside and ditch and to assist 


































in making sharp turns, and tens of thousands ope 800CR MAA. 2400CR good spotlight. 
of candlepower just below the level of the \° -————— MIN. BOOCR No matter how well designed or efficient 
headlamps to reach well ahead and reveal tts id max 6000cR  L£VEL — ROAD the headlamps on the car may be, good road 
obstructions, turns, crossroads, and dead-end t T | MIN. 2000CR FIFADLAM, SURFACE illumination without blinding glare cannot 
streets. At the level of the headlamps and ix SO“ABOVE 01D aa be expected unless the bulbs are accurately 
slightly higher there must be some light to 3 la ~ baa 25000CR - - lay 172 Ft adjusted in the reflectors and the beams are 
reveal pedestrians, and anything that ove a MiIN.10.000 CP ® " P MiN.10,OOOCP — — - —114 Ft. properly aimed. State approval on a _ par- 
hangs the road before one is upon it. But | Pty a ticular lens or special reflector means simply 
here the intensity of the beam must be | that the device is so designed as to be 
closely limited, unfortunately, to a smal! 4+(Q we eee we OS ---— S7Ft. capable of distributing the light in a satis- 
fraction of that needed just below the level eee — -— 6° — $j factory manner—but only when properly 
of the headlamps if the approaching driver | t(S)------------------ iO Rakenetins deena Ne ee F focused and aimed. 
is not to be blinded in - ‘dazaling glare “Ouinsaver —1i2° : acess ionentien — oh en. minisaee-) er Given good equipment, with the optical 
actually to much less than is necessary to Coiiatnaitianastitiaits tant parts clean and shiny, all that is needed to 
reveal the road far ahead for fast driving This diagram is directly analagous to the illustration above insure good results is _adjustment. which 
The best compromise must be effected be means two things: (1) Focusing the lamps; 
tween the need for a high candlepower to _ the light above the lamp level so that while limiting candlepower values in the direc- (2) Aiming the beams. 
reveal objects ahead, on the one hand, and, some glare remains, serious interference tions of the different points indicated on the “Focusing the lamps” is an imposing tech- 
on the other, the necessity for controlling with vision is avoided. The chart shows the photograph, needed to insure such a beam. nical phrase to describe the simple opera- 
— — . 















DAYS FROM P LIC REFLECTOR . “CROSS SECTION OF BEAM FIGL. RAYS. FROM REFLECTOR 


FIG@ CROSS SECTION OF BEAM | 
WITH Li OT SOURCE AT FOCUS WITH LIGHT SOURCE AT FOCUS WITH LIGHT SOURCE AT FOCUS 


WITH LIGHT SOURCE AT FOCUS | 


Nee eimai " 


+ 






wha com REFLECTOR WITH FIG.4 CROSS SECTION OF BEAM WITH. 


LIGHT SOURCE AHEAD Cs FOCUS | 


sya ucaT souRce REFLECTOR. | CRO3- ON OF BEAM 
WITH LIGHT SOURCE AHEAD OF FOCU WITH LIGHT SOURCE AHEAD OF Focus 


ais 





50M DARL BO! EF 


FLECTOR CROSS SE 
MITE ‘LIGHT SOURCE BACK OF FOCUS 


OF BEA , rn 
WITH LIGHT SOURCE BACK OF FOCUS FIG 6 CROSS SECTION OF BEAM 


pi ta WiTti 
WITH LIGHT SOURCE BACK OF FOCUS 


- oO OCUS 











YS FROM “PARABC LECTOR | OF LIGHT FIG@ SPREADING THE RAYS OF 
, ITH Li ; IRCE BELO )w FOCUS | wit LIGHT SOURCE BELOW F heme MIGHT WITH VERTICAL FLU 
Courtesy of National Electric Ligtt Oo, 


The reflecting element of the automobile headlight is a parabola with but one focus. It is necessary to adjust the light-source until it occupies that exact point 
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in California, when it was found necessary to irrigate land bordered by a fence, 
the top pipe of the fence was utilized as the water main 


tion of moving the lamp bulb a little ahead 
or back by means of that ordinary tool-kit 
implement—a screw driver; while “aiming 
the beams” is just that—tilting the head- 
lamps downward and swinging them from 
side to side as one would nod or turn his 
head, until the beams point straight ahead 
at the right up-and-down angle. This will 
probably require the services of no more 
complicated an instrument than an ordinary 
monkey wrench. 

When you move the bulb ever so little in 
the reflector something very noticeable hap- 
pens to the beam. Look at the pictures. 
These are actual photographs of three types 
of beams obtained from the same lamp and 
reflector 

None ef the three beams shown are of a 
satisfactory type to answer the requirements 
of good headlighting, because all of them 
are round, while what we really need is a 
flattened form of beam. This desired type 
is obtained either by using a lens on a 
reflector of the type shown, by using a re- 
flector with especially designed contours, or 
by a combination of the two. In any case 
there is always some one position of the 
lamp bulb which gives us the best shape of 
beam. Focusing should be done with the 
lens in place and this is all there is to it— 
simply moving the bulb a little ahead or a 
little back in the reflector so as to marshal 
the rays into an orderly formation that puts 
the light where it is wanted. 

One fundamental principle frequently 
used for this purpose is the fact that a 
wedge or prism of glass will bend light rays 
off at an angle. The shape of the wedge 
or prism together with its position deter- 
mines where the light ray that passes 
through it will be directed. 

Place the car on a level stretch with the 
headlamps 25 feet from a light-colored ver- 
tical surface. 

Some means, which can be determined 
upon examination, is customarily. provided 
for moving the bulb backward and forward 
in the reflector, usually a screw head pro- 
jecting from the rear of the headlamp. 
Cover up one of the headlights. Now, move 
the bulb in the other back and forth and 
notice the changing patterns on the reflect- 
ing surface. Our object is to get a light 
pattern as shallow as possible in the up-and- 
down direction with the top edge of the 
pattern sharply outlined. The brightest 
part of the pattern should be as near the 
top of the beam as possible because this is 
the part of the beam that lights the road 
far away. If your bulb is of the ordinary 
single filament type take it out and turn it 
over in the socket, and use it in the position 
which best fulfills the foregoing condition. 
Focus the other \eadlamp in the same way. 

Next aim the Seams so that when the car 
is fully loaded the tops of the beams will 





be directly ahead of and at the same level 
as the headlamp centers. If, when the car 
is empty, the beams are aimed to meet the 
requirements, loading the car fully will tilt 
them upward into the eyes of approaching 
drivers. Therefore, if the car is not loaded 
when the aiming is done, an allowance must 
be made in the tilt of the headlamps. 

Measure the height of the headlamp cen- 
ters from the floor, and, if the car is empty 
while you are making this adjustment, sub- 
tract a loading allowance figure of from 
5 inches for 140-inch wheelbase to 8 inches 
for 110-inch wheelbase, and draw a _ hori- 
zontal line at this level on the vertical wall. 
Then draw bisecting vertical lines the same 
distance apart as the centers of the lamps. 

A universal joint or a slot under one of 
the bolts fastening the headlamp to the 
fender or frame is usually provided to facili- 
tate aiming. With one headlamp covered, 
center the pattern below the bisecting point 
directly ahead so that its upper boundary 
is on the horizontal line. 

Cover the adjusted headlamp and repeat 
the operation on the other one. 

Check your headlighting occasionally. 

At reasonable intervals, the adjustment 
should be checked roughly to be sure that 
vibration and handling have not changed the 
focus and aiming. Throw the beams against 
a vertical surface or view them from about 
a hundred feet ahead of the car and see 
that the top edge of the beam is at about 
knee level. 

Incorrect voltage on the lamps is some- 
times the cause of unsatisfactory headlight- 
ing. If the lamps seem to burn with a dim 
or yellowish light, a low voltage is indicated; 





A section of the fence, showing how expansion due to heat was taken care of by 
means of a swing joint at the corners of the long sections 


this may be due to poor contacts in the 
lamp circuit or to an under-charged battery, 
which is frequently the result of a generator 
charging rate too low to replace the elec- 
trical energy used by the starter, lights, and 
other electrical equipment on the car. Re- 
peated early lamp failures indicate a high 
voltage on the lamps; this may be caused 
by poor contacts in the battery circuit, by 
lack of water in the battery, or by an over- 
charged battery, caused by an _ excessive 
charging rate. 

In either case, the condition of the battery 
and of the circuits should be inspected, 
preferably at a service station, in order to 
avoid the danger of serious trouble, as well 
as to obtain satisfactory lighting service. 

Good headlighting, therefore, resolves it- 
self into the use of good equipment and 
the correct adjustment of that equipment. 
Both of these conditions are necessary and 
each is dependent upon the other. Most of 
the headlight troubles at present are due to 
poor adjustment. A good safe driving light 
for the pleasure and safety of the motorist 
is the spirit of all headlighting laws. Head- 
light adjustment is not intended primarily 
for the other fellow’s benefit—it is for your 
own.—Abstracted from a booklet written by 
Dr. M. Luckiesh, Director, Lighting Re- 
search Laboratory, National Lamp Works of 
the General Electric Company, and Corre- 
sponding Editor of the Scientific American. 


* * * 


Combining Fencing and Irrigation 


THE idea of the top rail of the fence 
carrying water to irrigate the Forest Lawn 
Memorial Park in Glendale, California, was 





Food products and tobacco packed in an atmosphere of inert gas, instead of 
oxygen, do not lose their desirable qualities 


worked out by the Southern California Fence 
Company. The cemetery is located on a 
hillside, the highest point being about 1,800 
feet above sea level. Coincident with the 
question of fencing was the problem of how 
to irrigate and water the vines which were 
to cover the fence. 

The firs: idea was irrigation by an under- 
ground water line system, except at the 
highest points, where the water was to be 
conveyed by buckets. ‘his, however, in- 
volved too great a cost. It was finally de- 
cided that the underground system could 
take care of the low portion of the ground 
The slope is to be irrigated by making leads 
from the top rail of the fence at intervals 
to desired locations infield. In this manner 
the property owners were spared the ex- 
pense of laying main underground supply 
lines. 

The fence is approximately 13,000 feet in 
length, the top rail being 1% imch pipe. 
The water supply is taken from a storage 
tank at the highest point of the fence line. 
Along this fence English ivy vines have. been 
planted about one foot apart and eucalyptus 
trees about five feet away from the fence 
and 12 feet apart. This planting is con- 
tinuous around the entire property, except 
for 300 feet at the entrance gates. In water- 
ing these trees and vines a hose is connected 
to the valves in the rail and operated by 
hand. 

One question about this installation was 
that of caring for contraction and expansion 
of the pipe, as some of the straight lines are 
more than 3,000 feet long. A swing joint 
was constructed in the pipe line at the fence 
corners forming the circuit. This safeguard, 
plus the manner in which the wire was 
fastened to the water pipe, solved the prob- 
lem. 

The Forest Lawn Memorial Park is one 
of the most beautiful cemeteries in Southern 
California, being situated among the hills 
on the borders of the cities of Glendale and 
Los Angeles. It consists of about 212 acres 
entirely enclosed with fencing. When the 
planting along the fence attains its maturity 
the fence will be almost entirely covered 
with English ivy, forming a dense screen. 
The eucalyptus trees will form a bedge line 
which, in time, will extend 200 feet high 


* + ” 


Food Preservation by Inert Gases 

In 1922 the Scientific American published 
a short article giving the results of the ex- 
periments made up to that time in the 
preservation of foods. 

At that time great hopes were entertained 
that the inert-gas packing process would be 
very generally applicable to food preserva- 
tion. To a great extent these hopes have 
been fulfilled, says Mr. Thomas M. Rector, 
author of “Scientific Preservation of Food.” 
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In general, the beneficial results which 
have heen conclusively proved for the Vita 
pack precess, as this inert gas process has 


been narned, may be summarized as follows: 
All feeds containing 


flavoring sul 


oxidizable oils or 
stances are benehted if active 
oxygen is removed and an inert atmosphere 
of carbon dioxide or nitrogen gas—that is, 
one which will not enter into chemical com 
bination with the food—is substituted for it. 
Foods, such as nuts of all kinds, dry milk, 
candies containing butter fat, and others, 
fali into this clas 
to the 
require oxygen for their development and 


Foods which are subject 


‘ 


attack of molds (which ordinarily 


growth! are also protected by the effects 
of an inert gas atmosphere 

In order to secure freedom from the action 
of bacteria and yeast, it is usually necessary 
partly to dehydrate the food in order that 
it may be protected from molds by the gas 
process, and this is now being done in the 
case of canned coconut, to the extent of ten 
million cane per year. So effective is this 
process in the case of nuts, that it now 
permits cashew nuts, a delicacy of India, 
brought ten thousand miles to this 
Before the 
these nuts 


to be 
country in perfect condition. 


development of this process, 


almost aiways arrived badly infested with 
worm Most of them were in such bad 
condition that the Department of Agriculture 
was compelled to condemn them as unfit 
for human consumption. 
Canned coconut was the first product to 


! 
which this system was commercially applied. 


white product 
When attempts were 


Coconut is a milky which 


spoils very readily 
made to can ii, it soon turned black in the 
cans, presenting, an unappetizing appearance 

This was duc & the fact that the oxygen 
occupying the space between the threads of 
producing 


coconut attacked the tin can 


black metallic oxides These oxides rubbed 
off on the coconut, blackening the threads. 
remedy was to remove the 


oxygen as thoreughly 


The obvious 
as possible and this 
was best accomplished by the substitution 
of an inert gas in its place 

When this process was put in use it was 


found that not only did the coconut remain 


in a pure white condition, but the flavor 
was very much superior to that canned 
without inert gas the cause of this was 


traced to oxidation of the coconut oil and 
it was then realized that an unanticipated 
advantage had been secured. 

No advantage has been attained in the 


preservation of liquid mil 


k, either in its 
natural state, or condensed; but in the 
infant dried-milk industry it has fitted in 
well. Dry milk, which is simply milk which 
has been evaporated to a powder, is a very 
delicate product and is extremely sensitive 
to the influence of the atmosphere. By 
packing it in an atmosphere of inert gas, 
in a hermetically sealed container, it has 
been possible to preserve dry milk for as 
long as three years, with no signs of ran 
cidity. Ordinarily, rancidity in dry milk 
exposed to the air in an ordinary metallic 
container may be expected to show in from 
two to four month This, however, is not 
long enough to allow the milk to pass from 
the factory to the consumer, and the fact 
that an occasional can has reached the 
consumer in a rancid condition has been a 
great detriment to the development of dry 
milk. Dry milk packed by the Vitapack 
precess is now being sent to all parts of 
the world 

In dry milk, the 
spoilage is again the oxygen of the air, and 
if this air be all removed and a chemically 


predominant cause of 


inert gas be substituted, there can be no 


oxidation. Because the milk powder is ex- 
tremely dry, danger from insect infestation 
and the growth of molds is very slight. 

In the enormous tobacco industry a great 
deal of experimental work has been done, 
and two or three firms are already putting 
out tohacco packed in inert gas, in com- 
mercial quantities. It has been predicted 
that within a year, 75 per cent of the plug 
tobacco of the Canada _ will 
be packed in hermetically sealed containers. 
This is because the long dry winters of 


Dominion of 
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Canada are very detrimental to the “condi- 
tion” or moisture content of tobacco of all 
kinds, so that it is necessary that it be 
maintained with the flavor and moisture ex- 
actly right. 

[his fact also applies to smoking to- 


rars and cigareties. The mysterious 


= 


“blending” 


bacco, ci 
or “smoothing” processes which 
go on in tobacco aged in proper condition 
are greatly benefited by this system because 
none of the flavoring oils can be lost, and 
therefore, the tobacco is really aged in a 
flavored atmosphere, which is conducive to 
proper blending. 

It has been found that practically all 
nuts, including walnuts, pecans, brazil nuts, 
filberts, cashew nuts, pistachio nuts, and 
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pure, such as sugar and starch—which will 
keep indefinitely under ordinary atmospheric 
Insects, molds, and rancidity 
all take their toll. 

flaver by 
other causes also comes into play. 


conditions. 
caused by oxygen 
evaporation and by 
There- 
fore, manufacturers who packed their de- 
hydrated foods in paper cartons and put 
them on the market, soon found that their 
products began to spoil within a few weeks. 


Loss ol 


It should be quite obvious to anyone, even 
the manufacturer of dryers, that the future 
of this very important industry depends on 
the product to the 
consumer in such condition that when it is 
soaked in water it comes back to a condition 
resembling that of the fresh fruit or vege- 


being able to convey 
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Courtesy of Mari e Rogineering and Shipping Age 





Looking down on C deck of the Majestic, showing the break that extended 
entirely across it and started down the side 


others more rare, can be kept as long as 
desiged, if properly prepared in advance. 
The preparation consists chiefly in proper 
drying. Since these facts were established 
by research, several firms have started pack- 
ing shelled nuts in sealed tin containers. 
During the World War, and for a time 
afterward, there was a great deal of en- 
thusiasm among food manufacturers about 
dehydrated foods. This enthusiasm was 
largely based on the extreme claims of 
manufacturers of drying equipment and 
others that dehydrated foods would keep 
forever, once the water was removed. How- 
ever, there is no dehydrated food—with the 
exception of those practically chemically 


table. This, it is claimed, can be accom- 
plished better by the inert gas system 
than by any other method. 
* + x 

Why “Majestic” Was Laid Up for 
Repairs—Faulty German Design 

Last winter, the Majestic, the world’s 
largest steamship, was making her westward 
passage in rough weather when a loud re- 
port, likened by many to a cannon shot, was 
heard. An investigation showed that the C 
deck of this mammoth vessel had cracked 
open all the way from the starboard to the 
port side, the crack even extending a short 
distance down the side of the ship. She was 
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able to make port, one day distant, and to 
return to England, where she was laid up 
for repairs. 

This is the report of Edward Ellsburg, a 
naval constructor of the United States Navy, 
contained in the August, 1925, issue of Ma- 
rine Engineering and Shipping Age (New 
York). 

It would appear from Mr. Ellsburg’s ac- 
count that it was discovered, during the 
summer of 1924, that the C deck of the 
Majestic was fractured at the midship sec- 
tion. The C deck is the strength deck of 
the vessel, but it had been largely cut away 
by two elevator shafts and two uptakes 
which cut the double plating. This con- 
struction, according to this United States 
naval constructor, results in leaving only 
about twenty-five percent of the beam of the 
ship intact inboard of the elevators and up- 
takes. 

This plating near the center was not in- 
tended to take any strain and was made only 
five-eighths of an inch thick, as compared 
with the deck-stringer plating which is about 
two inches thick at the side and about one 
and one-half inches thick in the strakes next 
inboard. 

It was the section of five-eighths-inch plat- 
ing between the elevators which was first 
discovered to have parted, but at the time 
little importance was attached officially to 
the fracture. As this light plating was not 
the strength plating, the vessel was not con- 
sidered weakened and, as it was then in the 
midst of the tourist rush, nothing was done 
to remedy the damage. It was apparently 
intended to defer repairs to some slacker 
period in the future. 

However, says the United States naval con- 
structor, “a little reflection, and a further 
investigation at this time as to how a light 
strake could ever get sufficient strain to let 
go when there were outboard of it heavy 
strakes intended to take all the strain, would 
have proved both illuminating and profitable. 
There can be no doubt,” he continues, “that 
such an investigation would have shown the 
deck stringers on both sides already frac- 
tured through a considerable portion of their 
width, so that the strains in working had 
been partly thrown on the light strakes in- 
board, with the consequences noted.” 

The C deck was concealed by wood plank- 
ing; and underneath, the stateroom ceilings 
sheathed it, and “if anyone connected with 
the ship had any doubts, they were not 
strong enough to cause the laying epen to 
inspection of the deck stringers, and no ex- 
amination of them was made.” 

Matters continued in this status until the 
westbound trip in December, with rough 
weather, and it was then that the loud re- 
port, like a cannon shot, was heard. The C 
deck had let go clear across; the port shear 
strake had already let go, so that the crack 
started down the side until it met and was 
stopped by a porthole not far below. But 
the ship made port all right*and sailed east 
again according to schedule. The crack 
opened now about one-half inch as the ship 
worked, but the weather was now not bad 
and Southampton was reached where the 
ship was laid up for repairs. The wood 
decking and the ceilings below were ripped 
out. 

Then it was found that although an open- 
ing had been cut for the uptake hatch, 
there was no compensation for it fitted 
around the corners of the opening. This 
and other factors produced a line of weak- 
ness and, in addition, failure to compensate 
the heavy deck for the openings cut in it, 
resulted in concentrating all the strain car- 
ried from forward by a much wider strake 
of heavy plating. The fracture was pro- 
gressive. This occurred in the summer of 
1924, and it was only in December, in rough 
weather, that the remaining metal of the top 
flange of the deck let go with a bang. 

Just why the German designer of the 
Majestic failed to compensate his strength 
deck when he cut out an oblong section of 
it on each side is not known. 

The Majestic was reprired with heavier 
materials than the origi , and is now in 
regular service. 
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sive your radio set 


more power 


with one new 
Radiorron.., 


Draive a car uphill beyond its power 
—and the motor knocks. Drive a radio 
set beyond its power—and the last tube 
chokes. But change one single tube in 
the set— and you have the power you 
need for greater volume and finer tone. 


The new RCA power tubes add about 
fifty per cent greater efficiency to any 
radioset. They cost but $2.50, and need 
only an inexpensive adapter and a little 
extra current! Change the tube of the 
last audio stage to a new power tube, 
as any dealer will show you—and in 
ten minutes you have a new set. 





RADIOTRON UX-112 RADIOTRON UX-112 * RADIOTRON UX-120 
The’ new storage battery The new dry battery power 
power Radiotron UX-112 Radiotron UX-120 may 
may be used in sets that be used in sets that use 
use Radiotron UV-201-A. Radiotron UV-199. 





You would not use any but a Mazda 
lamp in your lighting circuit. Why use 
any but an RCA Radiotron in your radio 
set? They are made bythe same skilled 
workers, backed by the same research 
laboratories. But the Radiotron is far 
more delicate to make. 


RADIOTRON 
UX-120 


RADIO CORPORATION OF AMERICA «a NEW YORK ~ CHICAGO =~ SAN FRANCISCO 


A-Radiotron 


MADE BY THE MAKERS OF RADIOLAS 
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STRENCTH—LIGHT WEIGHT — DURABILITY 








Schacht uses DAYTONS 


When a 3% ton truck carries 5 tons of pay load 
smoothly, swiftly and safely, whenever and wherever 
you want it to go, it must have abundant power and 


great reserve strength. That's the feature of the 
Sehacht Truck. 
The Schacht 3% Ton Truck shown above is 


equipped with Dayton Steel Wheels. Like the 
Schacht Truck, Dayton Steel Wheels have great re- 
serve strength. It’s not only the natural strength of 
electric furnace steel, but the exclusive, broad arched 
construction, which explains the super-strength of 
Dayton Steel Wheels. Hub, rim and spokes are 
hollow. There you have light weight with super- 
strength. 

Banish wheel troubles—increase the life of your 
trucks by specifying Dayton Steel Wheels. 


THE DAYTON STEEL FOUNDRY CO., 
Dayton, Ohio 


Dayton 


Steel Truck Wheeis 
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AGENTS 500% PROFIT 
GUARANTEED GOLD LEAF LETTERS 


~~ +— Wy 4, ~~ oF Send for my proposition. 
convenate LETTER co. see ae Clark, ‘Chicane 


ee . RAY HIBBELER, DS7, 2104 N. _N. Keystone _Ave., Chicago, mad 
CA 6 al 


Barnes BARNE S 
ORRAINEFIOTEL 


Broed St. st Fairmount Avenue. 


“PHIL ADELPHIA- 


ROOMS $292 UP, PLAN. 
* WRITE FoR Sconce’ . 
” Ceremanens Gt 


Experimental and Model Work | 


Fine tnaqremente and Fine Machinery, 
taventions Des ele | 
Special Teols, Dies, Gear aes, Ete. 


WENRY ZUHR, tac. 187 Lafayette St., New York City | 


MECHANICAL ENGINEERS’ HANDBOOK By MARKS 


Wherever mechanical .ngineering data are required, MARKS’ HANDBOOK has become the accepted 
authority because of its reliability, its comprehensiveness and its convenience. Thoroughly revised. 


SCIENTIFIC AMERICAN PUBLISHING CO., Woolworth poling, New York $6.20 postpaid 
Let Boice Help You Build It! 


No matter what you want to build, Boice can help you. 


BOICE-CRANE SAWS 


“on easy monthly payments. Junior Circular Saw cuts 2 1/8” 
stock. Table 10° x 13° elevutes for grooving. Dadoes 6 /8* x 5 /8*. 
14° Band Saw cuts 7° stock. Table 12* x 14” tilts full 45 degrees. 
Machines sold with or without motor. Portable. Attach to any 
lfaght socket. Money-back guarantee 


Write for literature on Boice-Crane Bench Saws, Band 
Saws, Lathes, Jointers and the Boice ‘*E-Z"’ Pay Plan 


W.B.&J.E.Boice "i, Toledo, Ohio 












Scroll Saw 


Not « Toy am, 2: & prac- 
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Electric Bench | 


He'll send you any of his 








AMERICAN 


JANUARY, 1926 





Learning to Use Our Wings 


Aircraft are being put to use in peace as well as in war. 


This depart. 


ment will keep our readers informed of the latest 


facts about airships and airplanes 


Conducted by 
In charge, 


Alexander Klemin 
Daniel Guggenheim School of Aeronautics 








Pacific and Atlantic 
This is not a helicopter. 





When the usual airplane type of propeller moves the 


craft forward, a huge windmill is set into rotation and the area swept out by the 
windmill blades being inclined to the line of the wind, acts just like a fixed 
wing in providing lift 


La Cierva’s Autogiro 

4 CIERVA’S Autogiro of which such in- 
teresting reports have recently appeared 
in the daily press, is not a helicopter, that 
is, a machine in which a power-driven air- 
screw provides the sustention or lift of the 

It is based on a different principle. 
photograph, it is con- 
structed with an airplane fuselage, the usual 
type of landing gear, the ordinary type of 
rudder and elevator controls, with ailerons 
of the usual type carried on tubes from the 


craft. 
As shown in the 


lower part of the fuselage, and the cus- 
tomary type of engine-driven propeller to 
secure forward movement. But instead of 


having fixed wings, it is supported in the air 
by a large four-bladed windmill, perfectly 
free to rotate on a long shaft, inclined 
slightly backwards emerging from the front 
cockpit and braced by a pyramid of steel 
tubes. As simple experiment will show, a 
windmill, suitably designed, will rotate in a 
side-wind, although the aerodynamics of the 
side-wind rotation are somewhat intricate. 
As the windmill rotates, any element of the 
blades meets the air just like a wing section 
and, therefore, provides lift. The windmill, 
therefore, becomes the equivalent of a lifting 
surface. If the tail is depressed and the 
shaft inclined back from the vertical, the 
plane of rotation of the windmill is at a 
bigger lifting angle and just as with an 
ordinary wing the lift for a given wind 
speed increases. There is no perpetual mo- 
tion in this functioning of the windmill; it 
only rotates and provides lift if the airplane 
propeller is dragging it forward with energy 
supplied by the engine. 

The newspapers speak of a combination 
of flapping and rotation. The device has no 
flapping wings, properly so-called, but the 
blades of the windmill do move up and 
down slightly as they rotate, and that for a 
very important reason. Imagine the blade 
on the lift side going forward into the wind 
of the forward motion of the Autogiro, and 
the blade on the right side retreating from 
this wind. Evidently, the blade on the left 
side is meeting the air at a greater resultant 
velocity than the blade on the right side. 
If the blades were rigidly fixed to the shaft, 
the Autogiro would have more lift on the 
left side and would constantly tip sidewise. 
M. La Cierva spent several years in over- 
coming the difficulty. The final solution is 
most ingenious. The arrangement adopted 
is shown in our sketch. 


The blades of the windmill a are attached 
to the collar 6 which is free to turn about 
the shaft f. But they are hinged at the point 
e so that they are free to take up various 
positions, as shown dotted in the sketch. 
Rubber bands s prevent the blades from 
coming too far down, when they are at rest. 
The blade moving forward on the left side 
does momentarily experience a greater lift 
than the blade on the right side sailing 
away from the wind, but owing to this 
momentarily greater lift, the blade on the 
left side rises. As it rises, it meets a down 
wind which automatically diminishes its lift. 
There is, therefore, an automatic and perfect 
lateral balancing, with the blades of the 
windmill moving up and dewn through a 
few degrees as they rotate. 

















Diagram showing how the blades of 
the windmill are attached. M. La 
Cierva spent several years working 
out this arrangement 
Wherein lies the fundamental advantage 
of the Autogiro? In the fact that with an 
ordinary airplane, the lift of the wings is 
dependent on the forward velocity alone. If 
the airplane is moving forward very slowly, 
the lift becomes too small to sustain flight. 
In the Autogiro, the speed of the resultant 
wind on the blades is compounded of the 
forward velocity, plus the rotational velocity. 
Therefore, the craft as a whole is capable 
of moving very slowly while the blades are 
rotating rapidly and giving a large lift ac- 
cordingly. The Autogiro is, therefore, capa- 
(Continued on page 50) 
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A Main Road to Better Products 





and New Markets 


Every designer, every manufacturer is constantly striving 
to better his product and enlarge his market. 


The utilization of Sheet Steel has frequently accomplished 
both purposes. 


Every engineer is familiar with the tremendous improve- 
ments made in the automobile through the more extensive 
use of Sheet Steel. Hand labor has been reduced, rejection 
of finished material all but eliminated, and the final product 
is lighter, stronger and better. 


Steel furniture for residence, office, hotel and hospital use is 
rapidly growing in popular favor and demand. Its durable 
beauty, its rugged strength and fire safety are rapidly mak- 
ing it the standard. A market has been opened that is 
world-wide—every home, every office, every business is a 
prospect for this modern material. 


Because of its uniformity, Sheet Steel lends itself particu- 
larly to mass production. This uniformity is literally built 
into the product for in the process of production it is rolled 
and re-rolled until the sheet is homogeneous from end to 


end. Parts produced from these sheets are exact duplicates 
as to strength, finish and dimensions. 


Sheet Steel has another advantage. It permits the designer 
to introduce a new beauty into his product. For the first 
time beauty has become really practical—for the beauty of 
Sheet Steel endures. The surface finishes baked on Sheet 
Steel become practically an integral part of the metal. 
Either wood grains or flat enamels may be used with equal 
durability. The finish resists smoke, water, dirt and even 
acids. 


Designers can do well to study the many advances that have 
been made both in design and production through the use of 
Sheet Steel. These are opening tremendous new fields for 
construction and fabrication in which standardized and 
organized large scale operations are giving the public better 
products and greater values, and in turn, are opening vast 
markets for the producer. 


You will be interested in our booklet, “THE SERVICE OF 
SHEET STEEL TO THE PUBLIC.” Ask for a copy. 


: Seibel Stee. 


TRADE EXTENSION COMMITTEE 
OLIVER BUILDING 


PITTSBURGH PENNSYLVANIA 
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Isnt zt worth it? 


IN THE PAST twenty years, Fatima has been | 
more |widely imitated probably, than any | 


as evér, in richness of taste, in mildness, in 
a 
delicacy of aroma. A few cents more, yes— 


but/you get the real thing. That's the difference 





WHAT A WHALE OF A DIFFERENCE JUST A FEW CENTS MAKE 
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other ¢igarette—yet today it is as distinctive 
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CAMERA CRAFT || 
A Monthly Photographic Magazine 
covers all phases of photography, is 
Lowa practical, interesting and beautiful, | 








$1.50 by the Year 


Sample copy on request 


1S Cents the Copy 


Camera Craft Publishing Company | 
703 Market Street - San Francisco, Cal. | | 
























Useful to everyone 
Newspaper men 


Accountants 
Draftsmen The on 
Executives, thin lead 
etc. colored 
pencil ever 
produced. 


Blue - 1206 
Red - 1207 
Green 1208 
Yellow 1209 


$1.00 per doz. 


atail dealers or write direct 
By the makers of the famous 
VENUS Penc.s 


AMERICAN LEAD PENCIL CO. 
217 Filth Aveaue, New York 


»> FORCHECKING, 
AA, UNDERSCORING AND 


















MARKING ON BLUE PRINTS 





“WONDER” Cold Pipe and Tubing Benders 
Do Not Crack, Flatten or Crimp the Pipe 
Q Standard of the Worid 


Hand and Motor Operated 
14 Sizes of Machines 
What it costs to bend pipe our 





¥ inch pie <> 10 ets 
rr er al 6 inch bibe he wha 60 ct 
& ~T 8-inch ive ; ee rm 
\ | mae American Pipe Bending 
i] Fee J 
I FF oe Pom) achine Co. 





32 Pearl St. Boston, Mass. 


Send for Catalesue 














Be On the 
Safe Side 


EFORE investing your surplus funds, 

take the precaution against loss by 
seeking the expert and conservative 
advice of your local or investment 
banker who will gladly serve you. 


Eliminate the Loss 
In Investments 


Foz after all good investment oppor- 
tunities predominate. Caution, Care, 
Investigation will reveal safe and profit- 
able channels for your surplus funds. 


The Financial Article that ap- 
pears in the December issue of 
Harpers Magazine will help 
solve your investment problems. 


Form the habit of reading the financial 
article in every issue. You will find 
them profitable. All advertisements 
carefully censored. 


HARPERS MAGAZINE 


49 East 33rd Street, New York, N. Y. 
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Mr. Daniel Guggenheim with Chancellor Elmer A. Brown at his side, breaking 
ground for the Daniel Guggenheim School of Aeronautics to establish which he 
donated $500,000 to New York University . 


ble of flight with a forward velocity much 
smaller than that of the airplane, which 
fact has obvious advantages in getting-off 
and landing. 

Before starting a flight, the vanes are set 
in motion by hand. A cord is wrapped 
round four pegs—one on each vane—and 
pulled by men on the ground. Otherwise 
the vanes would take too long a time to 
accelerate. This expedient is only one that 
would be employed in an experimental ma- 
chine; some form of starting gear would be 
embodied in a normal machine. 

Having started the vanes, the engine is 
opened up and the machine proceeds to roll 
normally. For a short time nothing seems 
to happen, but suddenly the vanes noticeably 
fold a little upwards, their speed of rotation 
increases and the machine seems to jump 
into the air some five or six feet. There- 
after, it behaves very much like an ordinary 
airplane. If the tail is held down it climbs; 
with the fuselage horizontal it flies hori- 
zontally and, if the nose is pushed down, it 
With the engine off, it will glide 
down at very much the same sort of angle 
as an airplane. It turns well and shows no 
sign of swinging on a turn. 

But, if the tail is held down at an angle 
approximating to the stalling angle of an 
ordinary airplane, the Autogiro keeps the 
air at a very small forward speed, estimated 
at 20 miles per hour. If the engine is cut 
off and the tail is depressed still more, the 
Autogiro descends on a very steep path only 
30 degrees away from the vertical, and yet 
has a downward velocity of only two feet per 
slow forward 


descends. 


second, and a_ very speed. 
Accordingly, not only does the Autogiro land 
in a very small space, but it rolls not more 
than 30 feet after touching the ground. Con- 
versely, it can get off the ground very 
quickly and climb on a steep angle. 
Therefore, while the Autogiro does not 


realize the requirements of an ideal heli- 
copter by rising and descending vertically 
and hovering, it comes close to achieving 
these requirements. Even though the fuselage 
did smash up on the last trial by Frank 
Courtney, the British pilot, the Autogiro has 
possibilities as regards safety and the ability 
to utilize a very restricted space for both 
get-away and landing. The present Autogiro 
has a speed of 68 miles per hour, but the 
inventor claims that with suitable design 
very great speed can be attained. It is too 
early to prognosticate what the efficiency of 
the craft will be, and it is certainly a dis- 
advantage to have to rely on rotating parts 
for the lift, these can never offer the security 
of fixed wings, yet the Autogiro’s further 
development will bear watching. 


All-Metal Airplanes 
| ENRY FORD is not only operating an 
airplane from Detroit to Cleveland 
and from Detroit to Chicago, but he has 
purchased the Stout Metal Airplane Com- 
pany which is responsible for the construc- 
tion of the planes employed in this service. 
These planes are built entirely of metal, 
duralumin; and the views of William B. 
Stout, their designer, on the subject of all- 
metal airplanes are, therefore, particularly 
interesting. Mr. Stout discusses the subject 
admirably in a paper before the American 

Society of Mechanical Engineers. 

In the design of airplanes, aerodynamic 
efficiency, lightness of structure, and dura- 
bility are among the most important objec- 
tives. Why are other designers as well as 
Mr. Stout seeking to replace wood and 
fabric construction by metal? Not on the 
score of aerodynamic efficiency. A_ plane 
built of wood may have precisely the out- 
ward form and aerodynamic characteristics 
of the all-metal plane. Not on the score of 

(Continued on page 52) 





Figure 1. The Stout metal airplane ready for service. 
regularly between Cleveland and Detroit and Chicago and Detroit 


‘ 


Planes of this type fly 
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It worried 
him 


H* had just fumbled 
one of the _ biggest 


orders of the season. And 
he thought he had it 
cinched. 

But at the critical mo- 
ment as he warmed up to 
his closing argument and 


. >. ae 
king : j Ne , ie, ee we ‘ edged closer to the pur- 
hes eis Pee eek ’ chasing agent, his _pros- 

; ‘Sy: We, ‘ pect turned his face awz 

| heli- > oes oa age ames Ms tae oa and seemed to lose all in- 
tically Fh Fe Ne x Fa ek eM Jar terest. 
lieving * . ; = : % a a! poe 

oie 7 oe i, Be “G fae SER The order went to a 
selage ‘ ; the Lee : 
Frank much less experienced 
ro has . ieee : ; salesman. 
ability : : 4 oh i, rei hey: * + * 

both ; ; 5 rhe a Sie Stn, SE 4 ft You, yourself, rarely know 
— : ; gs ae eae RS ee ge when you have halitosis (un- 
it the Read hax. See WER PES oan ee : ? ‘ ae pleasant breath). That’s the 
lesi a ae ise ; x a “ah 4 insidious thing about it. And 

too , : a ¥ % : ee : even your closest friends won't 

cy of ‘ : yc ba oe es ae fee : tell you. 
a dis- : ; : Sometimes, of course, halitosis 


comes from some deep-seated or- 
ganic disorder that requires pro- 
fessional advice. But usually— 
and fortunately —halitosis is 
only a local condition that yields 
to the regular use of Listerine 
yeek. : as a mouth wash and gargle. 
ig an ea oa ; fees EF % It is an interesting thing that 
this well-known antiseptic that 


parts 
~urity 
irther 


land 
has has been in use for years 
Com- for surgical dressings, possesses 
truc- these unusual properties as a 
vice ° ‘ breath deodorant. It puts you 
a L . as Sac : on the safe and polite side. 
‘ ~ 4 : . SA : ; ; Listerine halts tood fermenta- 
Ps A hy ee a tion in the mouth and leaves 
all- » arg ‘ oan 4 ate” q ‘ the breath sweet, fresh and 
larly BS sigs ee ver. ya ; : clean. Not by substituting some 
ryect Ra ; | es. ania wernt? . *e ; other odor but by really remov- 
ican : ; re : ; ing the old one. The Listerine 
a ‘ : ; odor itself quickly disappears, 
amic - an 3 ea x sil This safe and long-trusted an- 


tiseptic has dozens of different 
uses; note the little circular that 
comes with every bottle. Your 
druggist sells Listerine in the 
original brown package only— 
never in bulk. There are four 
sizes: 14 ounce, 7 ounce, 3 ounce 
and 114 ounce. Buy the large size 
for economy.—Lam bert Pharma- 
cal Company,Saint Louis,U.S.A. 


By the way—tin using Listerine to 
combat halitosis you automatically 
combat sore throat and often ave 
more serious illnesses that start 

with throat infections. 
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100% SALVAGE VALUE! 


Remember this. before you tie up your money in old-fashioned wood 


shelving! 


‘an Dorn Convertible Steel Shelving has 100°), salvage value! 


Easily erected; easily moved; and costing no more than good wood 
shelving, Van Dorn Convertible Steel Shelving is capable of limitless 


arrangements, including the following: 


Plain Skeleton Shelving 


Shelving with Backs and 


Shelving with Backs, 
Shelving with Doors. 
Shelving with Bin 
Ledge Style Shelving 
And numerous 


To assist you in solving your shelving problems, we suggest that you 


send for our SHELVING CATALOG. There’s a Van Dorn representa- 


tive near you whose name we wili furnish upon request. 


are available without obligation. 


Backs, 


(with or without backs). 
Partitions. 
Partitions, and Bin Fronts. 


Bin Fronts and Bin Sides, 
(with or without doors). 
other arrangements. 





His services 


THE VAN DORN IRON WORKS COMPANY 
CLEVELAND, OHIO 


Branches: New York ~- Washington 


Chicago - Pittsburgh ~- Cleveland 


Agencies in ail principal cities 
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Hotel Marseilles 


BROADWAY AT 103d STREET 


Subway E=prese Station at Door 


NEW YORK CITY 


Absolutely Fireproof 


Near Riverside Drive, Central Park, 
Theatres and Shopping Sections 


Single room, running water . 2.50 
Single room and bath . - $3.00 
Double room, bath $5.00 


Handsome suites of 2 and 3 rooms 


Dinner de Luxe $1.35 
Served in Blue Room and Grill 


Exceptional Orchestra 


M. P. MURTHA, Manager 











PATENT FOR SALE — 


Electric Sanitary Incubator; Patent No. 1,413,887. The 


principal object of this invention is absolute uniform tem- | 


perature and easy cleaning from germs after use. 
Frank Baba, 720 South 13th Street, Newark, N. J. 


Address 


MOVIE PROJECTOR and SIXTY SCENES 


from latest photoplays. 15 Paramount stars positively appear. Shows 
STILL nes on wall or anywhere, « clear, by simply hoid- 
ing Lefore any light. $2.00. NOT A TOY. 


OLLYWOOD FILM CO. 
+» 4500 Sunset, Hollywood, Calif 





H 
Sine Arts Studies, inc 
LEARN WATCHWORK JEWELRY WORK 
AND ENGRAVING 
A fine trade commanding a good salary and your 
services always in demand or you can 
start in business for yourself. At 


BRADLEY INSTITUTE 


The greatest school for 
watchmakers in the world Ad 
dress Horological Dept H, 
Rradley Polytechnic Inat.. 











C. \., for our latest catalogue 








WITTE so2éSaw 


Cuts down trees and saws them up FAST—one 
man does the work of ten—saws 10 to 25 cordsa 
day, Makes ties, A one-man outfit. Easy to run 
and trouble-proof, Thousands in use, Powerful 
engine runs other farm machinery, Uses Kero- 
sene, Gasoline, Distillate or Gas-Oil. Completely 
equipped with WICO Magneto, speed and power 
regulator. throttling governor and 2 fly wheels. 





low price. i . 
terms, One-profit—sold di- PS Ls 
rect from ee | to ve aay 
Just send name for 

FRE full details, pictures and low prices, No obli- 

tion by writing. , if interested, ask for our 
Engine. Bina Saw Rig or Pump Catalogs. Alli Free. 
Wi E 4 Works 8607 Witte Bidg., Kansas City, Mo, 
itte Engine 8697 Empire Bidg., Pittsburgh, Pa. 
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Figure 2. One of the main wing spars or beams being built up in a jig 


lightness. Wood, though it is less strong 


than metal, is also far lighter. One reason 
why designers are turning to metal, is be- 
cause metal shows far less variation in 
strength. One piece of wood may be far 


better than another, while metal always 


gives approximately the same characteristics. 


Hence, a metal structure is far more de- 
terminate in its strength. Another reason 
is that metal construction is far more dur- 
able than that of wood and fabric, and 


renders unnecessary the use of such perish- 
able substances as glue, which can stand 
neither extreme tropical heat, nor the tre- 
mendous cold of the Far North. 

The Stout all-metal plane is a splendid 
example of metal construction and deserves 
close study. 

Figure 1 shows the Stout plane ready for 
service. It has an internally braced 
plane wing, with no resistance-producing 
external parts; and it is equipped with that 
good old stand-by of American aviation, the 
400-horsepower Liberty motor, which though 
it is now surpassed by many en- 


mono- 


modern 


gines, still maintains its commercial su- 
premacy because of its relative cheapness 
and because every pilot and mechanic is 


has a 
4 inches, a length 


familiar with its characteristics. It 
wing spread of 58 feet 
of 46 feet 2 Empty, that is without 
fuel, oil, crew or pay load, it weighs 3,717 
pounds. Fully loaded, with pilot, four and 
a half-hours’ fuel capacity, and a commercial 
pay load of 1,080 pounds, it weighs 5,849 
pounds, all told. It has a maximum speed 
of 115 miles per hour, a cruising or com- 
mercial speed of 100 miles per hour and can 
climb to a “ceiling” of 15,000 feet. The 
cabin has an enormous cubic capacity for 
an airplane, namely, 250 cubic feet. It is 


inches. 





Figure 3. Beginning the construction of the wing. 


are evenly placed inside the wing. 
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possible, therefore, to carry eight passengers 
with their baggage in roomy comfort, or to 
carry a large number of packages 
may be light, yet bulky—for 
shipment of ladies’ hats which may be very 


which 
example, a 


light yet require much space. 

The commercial load is 
fifth of the total weight of the airplane. 
In this respect our flying machines are still 
far inferior to land traveling vehicles. But 
the plane has heavy air loads and landing 
loads to meet and it develops a speed far 
in excess of any other method of transporta- 
tion, so that even this ratio of pay load to 
gross load is no mean achievement. 

It is of the most refined structural design. 
The entire structure is of duralumin. This 
remarkable alloy of aluminum has _ the 
strength of ordinary mild steel, when prop- 
erly heat-treated, but weighs only one-third 
as much. For the same weight, duralumin 
is no stronger than modern alloy steel which 
possesses remarkable strength, running as 
high as 200,000 pounds per square inch in 
tensile But owing to its lightness 
duralumin permits the use of bulkier chan 
In the small members of 
the airplane, alloy steel used to its theoreti- 


less than a 


pay 


tests. 


nels or sections. 


cal strength would become so thin as to 
have insufficient local strength to stand 
handling or riveting. Whether duralumin 


has the same definite character as steel, or 
whether it resists fatigue as well, are still 
questions; but the majority of de- 
signers are of the opinion, and Mr. Stout 
is among them, that it forms a more 
promising material for airplane design than 
steel. 

The wing of the airplane is a cantilever 
structure. lt is something like a _ bridge 
flying through the air, and its design is 


moot 


Three main beams or spars 
Smaller intermediate spars are used as 
stiffeners to outline the wing contour in between 
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Figure 4. Fuselage being assembled on permanent metal jigs 


similar to that of a bridge. Figures 2 and 3 
show the internal construction of the wing. 
There are three main spars or beams inside 


9 


the surface, 32 inches deep at the center 


where the fuselage or body fastens on, 


tapering out to comparatively few inches at 
the tip where there is much less bending 
load to be resisted. These beams or spars 
are evenly placed inside the wings; inter- 
mediate or former spars, as shown in 
Figure 3 are used as stiffeners to outline 
the wing contour in between. When the 
main spars and the intermediate former 
spars are in place, corrugated metal, rolled 


to fit the wing curve, is riveted to the spars 
top and bottom. In this way, some de- 
signers claim that the skin becomes a part 
of the structure so that the actual surfacing 
of the plane is obtained for almost no 
weight. since it is performing the double 
function of surfacing and structure. The 
metal skin, instead of being a liability to 
the structure as in cloth and wood types, 
may then be considered a definite structural 
asset. Other designers are of the opinion 
that the skin adds nothing to the strength 
and is a very heavy item to carry through 
the air. This divergence of opinion is far 
from being ended, but there is this to be 
said for the metal covering—that it pre- 
serves the aerodynamic contour of the wing 
and prevents flutter of the monoplane wing. 
The whole wing becomes a rigid box, re- 
sisting torsion effectively as the resultant 
air load travels along the wing chord with 
varying flight attitudes. Much research and 
great expenditure of money have gone into 
the development of the main spars them- 





These spars are shown clearly in 
Figures 2 and 3. The spar consists of 
flange or “chord” members top and bottom, 
with intermediate vertical and _ diagonal 
“web” members—very similar to some types 
of built-up bridge members. The flanges 
or “chord” members consist of a_ semi- 
circular rolled section, 1, riveted to a 
The advantages of this 
semi-circular section are that it is easy to 
make and that the skin or outer surfacing 
can be riveted to the chord at any angle 
without extra fittings. The channel section 


below, shown at 2, gives side walls to which 


selves. 


channel section. 2. 


the web members can be riveted. The 
wings are continuous across the body or 
fuselage of the airplane and are fastened 
to it by six large bolts of great strength, 
giving a strong yet readily removable 
connection. 

The fuselage, the cabin and some portions 
of the wings are further illustrated in Fig- 
ures 4, 5 and 6. The fuselage is more 
particularly illustrated in Figure 4. It is 
built up on a jig arranged with a series of 
cross bulkheads riveted up from duralumin 
channel sections. These sections are bent 
up in an ordinary tinners’ brake and the 
entire set of bulkheads can be made by four 
men within two days, even with the simple 
equipment used. As the structure of the 
fuselage goes back of the cabin, the load 
is carried entirely by the corrugated skin 
itself, with stiffening bulkheads at intervals. 
Some of the fuselage channels are shown in 
Figure 5. In Figure 6 looking through the 
door into the cabin, we see the interior seats 
with their upholstery. 


Figure 5. Interior of the fuselage when the plane is used as a freight carrier 
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ucts to market. 


mitted to us to pass upon. 


pieces during a single year. 


nice income. 


1210 Eddy Street, 





Automobile Inventions 


WANTED! 


- THE largest makers of equipment for Ford cars in 
the world, we are constantly in search of new prod- 


During the last year over 3000 inventions were sub- 


One invention submitted to us some years ago has 
enjoyed a tremendous sale, reaching close to three million 


Another idea, not even patented, paid the inventor more 
than twenty thousand dollars, and is still giving him a 


Our assets exceed one million dollars; we have salesmen 
all over the world; we own a modern plant employing 
three hundred; we have been in business fifteen years, 
during which time we have spent half a million dollars 
in advertising our products; which facts are offered to 
show that we are capable of turning your ideas into real 
money for you, if they can be used by us. 

If you have a patent, or an idea covering an automobile 
accessory, write us today, and get a copy of the circular we 
have prepared for you, but do not send in your idea until 
you get our iriformation and regulation blank, on which 
your idea can be submitted. 

Ask your bank about our responsibility. 


APCO MANUFACTURING CO. 


Inventions Department 


Providence, R. I. 





























Be President of 
Your Own Company 


WE would like to have the opportunity of 

telling every man who wants a profitable 
business in his own name the full story of the 
amazing Nestler Rubber Fusing Process. Only 
the barest outline can be given here. 
Goodyear discovered the process of vulcaniza- 
tion. This made pneumatic tires possible. Since 
that date vulcanization has stayed as an irre- 


bling block that has made the servicing of pneu- 
matic tires extremely difficult and uncertain, 


In 1917, Emil Nestler, an officer of this Com- 
pany, discovered a method of devulcanizing the 
rubber on a pneumatic tire without removing 
it from the tire. Because of this discovery, it 
then became possible to join new rubber to old 
so that an actual fusion or welding of the two 
would take place. 

Conceive that there are 17 million automo- 
biles, each of which have four tires. Every 
year more than half of this number of tires— 
more than 34 million tires—are junked merely 
because the rubber has worn off the tread. 
large proportion of these tires, if it were known 
to the car owner, could be Nestlerized or re- 
treaded by this Nestler Rubber Fusing Process. 
The new rubber would be tough, durable and 
long-wearing. The tire would have a practical, 
non-skid tread. These tire owners could cut 
their tire costs squarelv in half. 

The Nestler Rubber Fusing Process is now 
protected by a basic patent granted in 1920 and 
has, since then, been in actual use and thou 
sands of tires Nestlerized have demonstrated 
the soundness ofthe method. Right now there 
are Nestler licensees all over the world who 
are offering this service to their communities, 
getting the business and making money. 


Think of the opportunities for this service in 
yourcommunity! Here truly is the opportunity 
for a real man. With brain work, business 
training or experience, sales or executive 
ability, the Nestler story can be carried to the 
car owner and a large and profitable business 
created, 

The Nestler Rubber Fusing Process is not 
complicated, it is simple. It is not costly, it is 
cheap. It is not slow, it is fast. The equipment 
is not costly, it is moderate in price. We have 
demonstrated that any man of average intelli- 


In 1839, 


Emil Nestler, the inventor and 


versible process. This fact has beenthe stum- 4" Meer of this company, 


demonstrates one of the seven 

simple steps in retreading a tire 

using the Nestler Rubber Fusing 
Process 


gence can learn to produce perfect Nestlerized' 
tires in a few days time. We are ready now to 
issue exclusive licenses to operate the Nestier 
Rubber Fusing Process in all parts of the coun 
try. Free instruction, either in our Demonetra 
tion School or by mail, is given to all licensees. 
In addition, we are ready to co-operate to the 
limit with every Nestler licensee to help hin 
build a satisfying business in his community 
We have printed two books, one describes 
the opportunity and the other describes the 
method. These books will be sent free and 
without obligation to anyone who is interested 
in the possibilities for a large and profitable 
business. If you want to become president of 
your own company, write for it today. You 
should not delay, because once a territory is 
assigned, no further licenses will be issued. 


NESTLER RUBBER FUSING CO.., Inc. 
Dept. S.M. , 245 West 55th Street, New York City 


| Nestler Rubber Fusing Co., Inc. { 
Dept. S.M., 245 West 55th Street j 
| New York City 

I am interested in the Nestler proposi 
| tion. Please send me without obligation 
your two free books. 
| 
| 


Name 


| 
| 
Street : | 
City : State : 
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Save’ Coal 


uch vate 


HEAT 


The balmy warmth 
of June in your 
winter's 





home on 
all your rooms com- 


Have 
fortably warm and make 


oldest da. 
large fuel savings 


as well install ¢ 


CROWN FUEL SAVER 
and Smoke Abater 


on the feed door of your furnace. Here 
is a scientific device which can be installed 
on your furnace feed door It mixes a 


suprly of red hot oxygen with smoke gases over the 
fire bed and gets = heat from the fuel you burn 
This summer warmth combined with practical 
fuel economy is yours to enjoy with a CROWN 
FUEL SAVER 


20% Saving in Fuel 


We guarantee it will 
save 20 of your fuel 

it often saves much 
more. The CROWN 
is not merely an im 
provement, but a great 
fundamental advance 
in the science of heat 
Entirely automatic in 





installed 
Brings the fire to top of fuel bed 


ing Easily 
operation 
where i: does most good The CROWN helps 


you get more heat at smaller cos 


WRITE TODAY | Thousands of CROWNS 


in use in homes, factories, schools and stores; on 
the market 10 successful years LIVE DIS 
TRIBUTORS WANTED! Profitable, substan 
tial income assured; write for sales plan 

61 N. 10th St., Richmond, Ind. 


Sole Caundian Distributor: 33 Si. Vincent St., Montreal, Canada 


yet full information free 












UNISOL 


Soluble Under All 


Temperatures 


UNISOL 


feed 


undesirable boiler 


water conditions. 


UNISOL, being SOLUBLE under all 
temperatures, therefore is not detrimen- 
tal to beilers or connections thereto. 


UNISOL, if it were not SOLUBLE, 
under all temperatures, satisfactory re- 
sults could not be obtained with it, or 
any treatment 


corrects 


Successful Treatment 
Is Soluble Treatment 


UNISOL gradually removes boiler 
scale, prevents scale formation, stops 
and prevents corrosion and pitting and 
removes oil or grease from steam boilers: 
Oil or grease which has become car- 
bonized also yields to UNISOL treat- 
ment 


Most of our business is derived from 
boiler plants using very hard well and 
surface waters (many of these plants are 
These types of water are 
considered practically impossible to suc- 
cessfully treat, yet we get desired results 
notwithstanding this fact. 


BOILERS PROVE IT 


Pasteurizing 


Pamphlet on request 


UNISOL MFG. CO. Jersey City, N.J., U.S. A. 


Sime, Darey & Co., Ltd., Singapore, S. S. 
A gents for Straits Settlements 
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Figure 6. 


Looking towards the rear from the cabin. 





This shows details of the 


wing construction above, arrangement of the cabin, and the bulkheads of the 
tail structure, as seen from the rear door 


construction is em- 
mounting, 


A similar all-metal 
ployed for eng rine 


and ail 


control sur 
faces plane. 

problems to be 
sham) in the metal construction of a plane: 
make the covering of the 
wings really take a fair share of the load; 
how to cheapen and make more rapid the 
process of putting in the innumerable 
required; how to make it quite 
the rivets will 


other parts of the 
There are «innumerable 


how to metal 


rivets 
certain that 
stand up and not 
local cracks and failures under severe 


produce 
vibra- 
tion as in the engine mounting; how to 
cheapen the construction by using standard- 
throughout. These problems 
will continue to call for the attention of de 
signers and inventors alike. 
said to show that the art of all-metal 
reached a 


ized sections 


Enough has 
been 
stage 


construction has already 


where it is useful and practical. 


Naval Aviation 

Annapolis must 
aviation, and the United 
States Naval Institute has produced a splen- 
did little book under the above title 
the students’ needs. It is far more 
class text, however its 
W. W. Warlick, 


well as instruct. 


| pag tY midshipman at 


now study 


to meet 
than a 
author, Lieutenant 
and thrill as 
startling, and 


can prophesy 
What more 
than the 
allowed to 


yet more reasonable frontispiece, 


which we are reproduce here- 


with? 
Here we have a huge aircraft carrier, with 
broad deck for the landing of navy planes. 


To one side of the deck is a huge mooring 


— vn 
© Underwood & Underwood 


An imaginary photo-sketch picturing an air base at sea, an almost immediate 


possibility. 
type used by Englard. 


mast, with an airship swinging freely at its 
top—perhaps the reader will improve 
on this picture by imagining the airship 
itself as a plane carrier with small craft 
suspended from its keel. Even then, the 
picture fantastic (the 
Langley former tender 


even 


would not be too 
aircraft carrier, the 


Patoka, with its mast to which the Shenan- 
doah was so often moored, and the Army 
Air Service experiments in hooking small 


planes op to an airship in flight will be 
readily recalled by our readers). 

At present the important 
of the naval airplane are auxiliary; 
scouting and spotting. 


functions 
they are 


most 


Successful bombing 
and torpedoing of capital ships may come 
another 
and more terrifying form of bombing: “The 
whole supply of air for the modern ship is 
taken from the upper decks and forced by 
blowers to every compartment and corner. 
Imagine the effect of a salvo of asphyxiating 
bombs.” International convention prohibits 


Here is a suggestion for 


soon. 


this method of dealing death, but who can 
tell what may happen in bitter warfare? 
An airplane can make a 
hundred and fifty feet and 
gear may 


get-away in a 
arresting 
after alighting in 

Why then the 
flush decks of the Lang- 
not make part of the deck flush 


with 
come to rest 
even a shorter distance. 
prodigiously long 


ley? Why 


and utilize the rest of it for masts, smoke 
stacks, heavy deck guns? Because without 
a flush deck, the obstructions to the air 


flow produce unpleasant eddies which may 


have a disastrous effect on a plane about 





At the left a huge dirigible is seen moored to a plane carrier of the 
At the right, one is moored to a mother-ship on the 


type of the Potoka 
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Ralph Inge, of St. Paul’s, 





Stop Figuring! 


End Mistakes—Double Speed with 


Precalculated Verified Answers 


Meilicke ready-made answers to routine 
problems cut calculating time in half for 
Western Union, Western Electric and many 
other users. Any employee can use Meilicke 
Systems without training. There are no 
keys to punch, no levers to pull. Just turn 
the card and copy the answer. 


The Meilicke line consists of the following 
devices: 
Interest C. —_ or 
Savings Ban xe ai culators 
ime Cale: wistors 


ommerrial Calculators 

Butter fat Calculators 

ods Calculators 
tor 





Dozen Basis Calculators 
Freight Calculators 
or 


Gas Bill Extenders 
oe e 4. hec 





Coal Calculators Ph 

The Dictaform for letters, Peonecedirss and all data 

Meilicke Systems meet every need, and 
special Calculators can be supplied to meet 
any special requirements. Let us show you 
without obligation how Meilicke Systems can 
save money for your business. Write row. 


Agents— Some valuable territories 
are still open. Write today. 


MEILICKE SYSTEMS, INC. 
3472 North Clark St. Chicago 


eilicke 


Time Saving Devices 





Polar Pastures 
In the January FORUM, 


Vilhjalmur Stefansson reveals un- 
exploited sources of food which 
will keep alive many more millions 
of people than exist on the earth 
today. 

This article is the latest contri- 
bution to the FORUM’s survey 
of the economic, biological, and 
racial factors which must inevi- 
tably determine whether the 

ations of the world shall be in a 
state of war or peace. 


In the same issue: Dean William 
G. K. 
Chesterton, Philip Guedalla, Rose 


Macaulay. 


FORUM 


JANUARY 


Edited by 
HENRY GODDARD LEACH 


35¢ at newsstands 
5 months $1.00 


247 PARK AVENUE, NEW YORK 
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Launching of the U.S.S. Saratoga, newest airplane carrier 


to alight slowly and, therefore, under poor 
lateral control. With air disturbances, the 
plane may be set down suddenly and thus 
break its landing gear; it may suddenly 
rise and then flop down; or it may be struck 
by a cross gust and be blown over the edge 
of the deck. Accordingly when the Langley 
is rigged for flying, there is nothing above 
the deck, the boat stowage is all below and 
the smoke is let out at the side. 

The new aircraft carriers such as the 
Saratoga and the Lexington are not entirely 
flush, but have an island on the starboard 
side to include the stacks, mast, bridges, fire 
control towers, and so on. In such a case 
the nose of the carrier is headed off the 
wind a few degrees and the deck is then 
almost entirely free from eddies and gusts, 
except in the immediate vicinity of the 
island. 

Sometimes naval aircraft on duty with the 
fleet and lacking the support of aircraft 
carriers, must work with tenders. The planes 
alight alongside the tender, are refueled and 
undergo necessary repairs. A torpedo plane 
has even been refueled from a destroyer at 
sea. The fuel was transferred by means of 
a hose, while the destroyer was rolling ap- 
proximately twenty degrees. 

It is customary to bewail the fact that 
with the advent of steam, seamanship has 
disappeared. There should be, if Lieutenant 
Warlick’s description is correct, plenty of 
opportunity for seamanship in towing a sea- 
plane. This is a most delicate undertaking 
under any conditions. The pilot of the plane, 
as soon after landing as possible, rigs a sea- 
anchor to reduce his rate of drift. The 
vessel that is to take the plane in tow, 
steams slowly across its stern, creating an 
oil slick if necessary. The line is readily 
picked up as the plane drifts over it. If 
the towing continues for any length of 


time, the towing gear is as a rule scarcely 
strong enough to stand the strain. In tow- 
ing all movable weights are placed aft, and 
it may be necessary on large planes for 
members of the crew to ride on top of the 
horizontal stabilizers at the tail of the ship! 
Hoisting a seaplane aboard is a similarly 
tricky operation, particularly in a rough sea. 
3ut the midshipmen are not to pay atten- 
tion to scouting or seamanship alone. They 
must, if they are to be naval aviators, be 
endocrinated with the principles of aerial 
combat. What could be more inspiring than 
these graphic sentences: “........ Captain 
Ball the first great British ace, and Captain 
Guynemer. They knew neither fear nor 
caution. Fighting alone, by preference, they 
unfailingly forced combat, impetuously en- 
gaging an enemy formation of twenty planes 
with the same ferocious, smashing attack 
with which they greeted a single opponent. 
An enemy sighted was an enemy to be en- 
gaged by direct approach, along the shortest 
line, without regard to position or odds.” 


A Carrier Airplane 

N a previous issue we have described ex- 

periments made by the Army Air Ser- 
vice with an airship to which a_ small 
Messenger plane was hooked. Now the sug 
gestion, first made by the Germans of build- 
ing a carrier airplane is revived by a writer 
in Aviation. On the giant, rather slow, air- 
plane transport would be mounted smaller 
planes, detachable at will for purposes of 
defense or bombardment. The large mother 
ship would give the long range necessary 
in military operations; the detachable craft 
would have nearly twice the speed, and 
thanks also to its smaller size would be less 
vulnerable to the anti-aircraft fire of surface 


vessels. The smaller plane could likewise 












































Suggested arrangement of a carrier airplane 














Here’s a Book 
Worth Thousands to YOU 


Contains Complete Information on Latest 
Methods in Modern Home Construction 


When you build your ideal home you want to embody in it the 
most modern developments. Today, you want to build a home 
that is Absolutely Fireproof {why build to burn?] . . Insulated 
against summer’s heat and winter’s cold [Guaranteeing Comfort 
and Great Savings in Fuel} . . Economical in construction. 


What this Remarkable Book Offers You 


It contains architects’ plans and elevations . . . also full informa- 
tion regarding Structolite, the new building material which 
possesses these vitally essential properties. This development in 
house construction is the marvel of the modern building world. 


You will find this book the most fascinating reading and 
most informing, if you’re going to build. It will make home- 
building take on a new meaning and new interest when you 
realize that Structolite guarantees you the finest home that 
present-day structural science can devise. 





Leading architects compete in designing 
the perfect home 


signs are to be found in this book. They 
were selected for their Practicabil ity, 
Economy in Building, Beauty, Original 
ity, and Complete Modern Usility. 

You will agree that this book is of the 
greatest aid to the modern home builder 
who wants to incorporate in his “perfect 
home” the latest and finest expressions of 
the master builder's art. And we have 
arranged to send it to you at cost. 


Before undertaking the preparation of 
‘‘Fireproof Homes of Period Design,’’ 
we wanted to gather the best thought of 
the foremost architects. To this end we 
held a competition to which the leading 
architects of the world contributed. A 
committee of distinguished architects 
awarded prizes to 28 of these designs. 
These and others [over 70 in all), includ- 
ing floor plans, elevations and detail de- 











Fireproofing Dept. G., United States Gypsum Co., 205 W. Monroe St., Chicago 
Am enclosing $1.00. Please send me “Fireproof Homes of Period Design.” 


{Please send check, currency or money order} 
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Manufacturers everywhere acknowledge Skinner 
Heaters to be the most effective obtainable 
“The Skinner Bros Steam Coil Heater installed in 1923 has given com- 


plete satisfaction, 


We easily maintain a temperature vf 70 degrees 


during spells of Zero weather since it has been installed. Our former 
system of coils and radiators was not only inefficient from a heating 
standpoint, but used much more steam from our boilers.” —Knicker- 


bocker Press, A. W. Wilcox, Asst. Treas. 


“We have recently been through several days of very cold weather 


and the thermometer touched 30 
degrees below Zero. We are 
pleased to advise that your Skinner 
Bros Steam Coil Heater works per- 
fectly satisfactory and we are more 
than pleased with it.”—Draper- 
Maynard Co., Plymouth, N. H. 


“The Skinner Bros Steam Coil 

Heaters installed in our plant three 

years ago are giving good service.” 
-Elmwood Casting Co. 


Our Engineers are at the 
Service of Executives 
Skinner Bros staff of engineers will, 
without obligation, advise with Execu- 
tives, Engineers, Superintendents, and 
Managers concerning heating, ventilat- 
ing and air conditioning systems for 
mills, factories, plants, foundries, shops 
and buildings of every size and type. 











Skinner Bros Steam Coil Heaters 
are built in various sizes to meet 
every requirement of the modern 
industrial building. 


The newest edition of Skinner Bros Steam Coil Heater Catalog sent on request 


SKINNER BROS MANUFACTURING CO., Inc. 


Home Office and Factories 1410 S. Vandeventer Ave., St. Louis, Mo. 
Eastern Office and Factories 130 Bayway, Elizabeth, N. J. 


Sales Offices and Branches in All Principal Cities 
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BECOME A FOOT CORRECTIONIST 


$3,000 to $10,000 yearly in a business of your own 
man are making it'in the New Profession of 
foot correction, not medical nor chiropody. Open- 
ings everywhere with all the trade you can attend 
to; easy terms for license and training by mail; 
no further capital needed, or goods to buy: no 
agency or soliciting. Write today for full details 
STEPHENSON LABORATORY 
23 Back Bay Boston, Mass. 
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| Steel Filing Cabinets 
| aré Good,;Very good 
Branch Stores—Cincinnati, Detroit, 
New York, Philadelphia, Washington, 
Chicago, Boston, Cleveland. 
Authorized Dealers Everywhere 
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Men to manufacture Metal Toys and Novelties 
Good chance to start your own well-paying busi- 
ness producing such big sellers as Toys, Novel- 
ties, Ash Trays, Book-blocks, Souvenirs, Advertis- 
ing Specialties, Paper Weights, etc We furnish 
forma with complete outfit for speedy production. 


Absolutel: 
pecial place 
on road to 
we assist and co-operate 


no experience or tools necess@ry ; no 
Smali investment puts you 
Demand exceeds supply and 


with our manufacturers 


needed, 


Success. 


in selling their products We put you in touch 
with the bayers and assure an outlet for your 
goods. Strictly a business proposition and thorough 


investigation invited 


an enormous and profttabie business for ambitious | 
Catalog and in-| 


apply. 
request. 


men. No others need 


formation mailed on 


Metal Cast Products Co. 
1696 Boston Road 





GEARS 


All HKinds-Small 
The most accurate made and prices 
reasonable arry & complete 
line of gears in stock for immediate 
shipment. Can also quote on special 

ars of all kinds. Send us your in 


Write for Catalogue 20 


CHICAGO STOCK GEAR WORKS 
105 South Jefierson Street Chicago 
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A splendid opportunity for | 





STEEL STAMPS 
a METAL CHECKS 
are STENCILS 









SEALS 

STEEL LETTERS 
AND FIGURES eene ron 
=, CATALOG 


THE SCHWERDTLE STAMP CO. 
BRIDGEPORT, CONN. 


SCHWEROTLE 





ELECTRICAL 
DEVICE WANTED 


ROMINENT manufac- 

turer, marketing nationally 
advertised and distributed 
products, has facilities for 
manufacturing and selling an 
electrical device. Will con- 
sider purchase outright, or on 
royalty basis if really new 
and saleable. 


Address MR. R. F. DEVINE 
Room 1101 
116 West 32nd Street 
New York City 
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Atlantic: Photo Co., Berlin s : 7 2 ri 
The Aeromobile as an ordinary airplane of the “baby” type 


put up a_ better fight rapidly 
maneuvering combat planes. 
pletion of a mission the smaller craft might 


very well return to the mother ship. 


against 


The diagrams give a rough suggestion of 
the arrangement of a carrier airplane. The 
difficulties should not be in 


Nor should the smaller ships be 


engineering 
superable. 
just so much dead weight and parasite re- 
They could be made 
the whole 
certain 
the lift, and with their propellers working 
with the airscrew of the 


sistance to withstand. 


aerodynamic units of arrange- 


ment, responsible for a amount of 
in conjunction 
mother ship. 


Saving Helium Gas 
for 
the 
[he stories are too conflicting and the posi 
tive evidence too scanty for even the Board 
of Inquiry to be sure of arriving at correct 
But it is quite probable that 
modification of the safety valve systems and 
the unwillingness of the crew to 
valve helium on account of the expensive 
character of this gas, had something to do 
with the disaster. Therefore, a recent patent 
of the Schutte-Lanz Airship Company has a 
peculiar interest. 

The idea is illustrated in the sketch. In 
the interior of every helium gas cell of a 
rigid airship an auxiliary cell a filled with 
hydrogen is provided, with a pipe g leading 
clear to the top of the airship. 


T is 


cause of 


the exact 
disaster 


what 
Shenandoah 


not us to state 


was. 


findings. 


general 


An Aeromobile 

T is always tempting for designers and 

inventors alike to imagine vehicles which 
can be used as automobiles or airplanes at 
will. A German engineer, by the name of 
Maykemper, has built a machine of this 
type which is at least neat and practical in 
appearance. 

In the first photograph the Aeromobile is 
seen as a “baby” airplane of clean looking 
design, with a very low fuselage and the 
axle going through the bottom part of the 
fuselage, so that there is a minimum of 


After the com- 


exposed parts in the landing gear. Equipped 
with a small motorcycle engine, the little 
airplane weighs only 770 pounds with pilot 
and fuel for five hours flight. 

In the second photograph, the loosening 
of a few pins has allowed the two outboard 
parts of the wing to be swung into a ver- 
tical and then to be folded up 
against the sides of the fuselage. The craft 
is now functioning as an automobile which 
is only five feet in width and under twenty 
feet in length. 


position 





Atlantic-Photo Co: Berlin 
The Aeromobile with its outboard wing 
sections swung vertically and back and 
the propeller removed so that it can 
travel the roads like an automobile 


There is no reason to doubt the success- 
ful functioning of the Aeromobile in its dual 
capacity, but it would be interesting to 
know how the mechanical problem of trans- 
mitting power to the wheels in rolling on 
the ground has been met without prohibitive 
weight. Also it would appear from the 
photographs that the tail of the machine is 
provided with a tail skid and not a third 



































In the interior of every helium gas cell of a rigid airship an auxiliary 
cell a filled with hydrogen is provided with an outlet leading to the 


top of the airship. 


Danger of fire is largely, eliminated and hydrogen 


instead of helium is lost in maneuvering 
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figure with the supposed Martians, but 
in a still different place. The pentagon 
of Elysium, which later changed into a 
circle, is of course well known to all 








Plymouth 18 Ton Locomotive at Plant of Union Tool Co., Torrance, Calif. 





No Matter What the Problem 


N° matter what the enterprise or industry, if haulage is a problem, 
then the Plymouth is the solution. 





Curious Geometrical Figures Appearing 
Upon Mars 
From Prof. W. H. Pickering of Jamaica, 


British West Indies, comes the following in- 





Always ready, no coal to haul, no “firing up”, no boiler troubles, no 
“stand by” expense—the Plymouth is rapidly displacing antiquated 
haulage methods. 


sipped ses rasa students of the planet. It measures 800 The Plymouth is the pioneer in gasoline industrial locomotive de- 
little 6 : a miles in diameter, but this one is much velopment. It has stepped up to meet every requirement. It has 

» pilot It is a rather curious coincidence that larger, measuring approximately double entered a multiple of fields, increasing its power and speed as modern 

at each of the recent very near ap- the size. Moreover it is not a true conditions demanded, and always maintaining two essentials—durability 

: proaches tee earth to Mars, strikingly pentagon, a of that nature, but and low upkeep. 

sening regular, although only temporary, geo- a five-pointed star with symmetrical ap- , . . . 

tboard metrical figures should ae appeared pendages attached. (See Figure 4) Plymouth Locomotives are made in 3 to 20 ton sizes, and in any 

a ver- upon its surface. The well-known cross, Obviously so large a figure, formed on a track gauge. 

-d up centered in the approximate circle of spherical surface, can only appear sym- Name the industry and we will send you interesting literature covering 

» craft Hellas, appeared to Schiaparelli in 1879. metrical in one particular position of your field. No obligation, of course. 

whieh (Figure 1.) It may have appeared in the planet. That position happened to THE FATE-ROOT-HEATH CO., PLYMOUTH, OHIO 

wend the unusually close apparition of 1877, be assumed by the earth this past year ti x ” ’ 


but in that year he saw only the circle 
and the single vertical canal. The di- 
ameter of the circle is 900 miles. The 
cross has of late years been replaced by 
an irregular curved structure. 

The next very close approach of our 
planet occurred in 1892. In that year a 
regular pentagon with central radiating 
canals was seen in Arequipa (Figure 2.) 
One of the canals was missing, but it 
may have been too delicate for our 13- 
inch telescope, or it may have been cov- 
ered by a temporary Martian cloud when 
we made our drawing. The center of 
the pentagon was located at Ascraeus 
Lake, as it is now called, although then 
unnamed, and the diameter of the figure 
was 800 miles. 

In the year 1909 no very complicated 
figure seems to have been seen. The 
Lowell Observatory published no special 
report on that apparition, as they had 
done for some of the earlier years. M. 
Jarry-Deloges on September 26 drew 
Figure 3, which is perhaps more inter- 
esting than striking, because large four- 
sided figures are most unusual upon 
Mars. The central meridianal canal is 
Laestrigon, the two lower ones Tartarus 
and Cerberus. The horizontal one, Aes- 


at opposition, when the planet was near- 
est to us, and the center of the disk in 
Martian latitude 16° S. Again, to see 
it properly, the central meridian must 
be at longitude 0°. Dr. Trumpler of the 
Lick Observatory made the original 
drawing showing the canals from which 
this figure is constructed, but as shown 
by him it is not quite symmetrical, be- 
cause the drawing was not made with 
the proper central meridian for that 
purpose. Still, even as he drew it, it 
is rather striking. (Pub. Astron. Soc. 
of the Pacific, 1924, 36, 266.) 

Some of the canals which compose it 
are well known, and were discovered by 
Schiaparelli, namely Typhonius, Oron- 
tes, Phison, Euphrates, Hiddekel, and 
Protonilus. The others were discovered 
and named by Lowell. Indeed he saw 
all the canals forming the figure, but 
he saw also many others crossing it, 
that confused and concealed it. He 
represented it moreover not as seen in 
the sky, but on Mercator’s projection, 
consequently no one would ever detect 
from his drawing its symmetrical char- 
acter. At this apparition it stands out 
plainly and alone in Dr. Trumpler’s 
drawing, in what may perhaps be de- 
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on Stormoguide 


A Scientific Instrument Put te Everyday Use 


It wasn’t so long ago that a barometer was looked 
upon with a feeling of awe. They were strange 
instruments, with the mystic words Fair, Change 
and Rain, used solely by highly skilled technicians 
and learned scholars. A barometer in the house 
was the indication of a rather highbrow family. 


It you would 
like to know 
more about the 
Stormoguide, 






ing culapius, has become more prominent scribed, on account of its surroundings a request wit 

and of late years than formerly, while the and framing, as the most conspicuous as 2 ee But today the Stormoguide is used daily by 

com two upper ones are rarely seen, but both possible position upon the planet. As ei + thousands of tusineiie taen end thelt Geinilies ta 

ile have been confirmed by later observers. above noted, it is in only one position, ton didi tee 4 vl , 

" The length of Laestrigon is 1,200 miles. that occupied by the earth at the last pian their Dusiness and pleasure to coniorm to 
me (Observations des Surfaces Planétaires, opposition, that the star appears to be the weather. 

+" 2, Plate 9.) symmetrical, for it really is not sym- : 

g to At the apparition of 1924 the earth metrical at all as laid out on the sur- The dial has the weather forecast in easy-to-read 

rans- passed closer to Mars than had been the face of the planet itself. And if it had terms right on the face. It tells the weather proba- 

y on —_ - — a century, - closer than ees oy ee out, — - bilities 12 to 24 hours in advance. A beautiful, 

itive wi e the case again for a century a een located a e very center 0 4 - . 
the more. This year an unusually large and the disk, it is most unlikely that we ——— a forecaster 
ie is complicated figure appeared. Again it should have happened to recognize its that is an additiontoany home. 
hird was pentagonal, apparently a favorite symmetrical character. See one at your dealer’s. 
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Stormoguide as _ illustrated 
has a 5-inch silver metal dial 
set in 7-inch frame, mahogany 
stand, 14) inches wide at the 
base. 


Price $50.00 


Taylor Instrument Companies 


ROCHESTER, N.Y., U.S. A. 
Manufacturing Distributors 
in Great Britain 
Short & Mason Ltd. London 


Canadian Plant 
Tycos Building 
Toronto 
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NEW MAGNETIC Needer 


Counts machine output or operations, and puts the figures 
right before you——wherever you put the counter. No 
need to go near a machine, to know its production. 
The record is flashed through ‘‘ by wire.’ 


Reports Machine Output 
from Factory to Office 


As the work comes through, the 
count comes direct to you. From 
the machine in the shop to the dial 
over your desk, or communicated 
to a centrally-placed Counter 


Board. 


Either oscillating movements or 
revolutions make the contact which 
operates this counter. The lightest 
touch (either “wiping” contact or 
make-and-break), makes the 
record. 

Objects too small or light to actuate a 
mechanical counter, register on the new 


Magnetic. Even sheets of paper on a 
paper-making machine, or light little 


Above all is the new convenience of get- 
ting your count from remote points in the 
plant to the handiest points for supervising. 





“Form U” and larger Magnetic Counters are fully described in a special bul- 
letin. Ask for copy—with the full-line Counter Catalogue if you haven't it 


The Veeder Mfg. Co., 18 Sargeant St. 


Hartford, Conn. 
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PATENTEES AND OWNERS OF PATENTS 

PROTECTED AGAINST INFRINGEMENT 

OF THEIR PATENT RIGHTS AND MANU- 

FACTURERS PROTECTED FROM CLAIMS 
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It is indeed curious that these com- 
plicated figures should occur on Mars, 
and still more curious that they should 
all be only temporary, and should ap- 
pear only at the very close apparitions 
of the planet, while at other apparitions 
the numerous other canals should pre- 
sent no symmetrical structures. There 
is of course a definite system to their 
customary arrangement that we are now 
gradually beginning to understand, and 
as above noted, the avoidance of large 
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Figure 3 


four-sided figures among them is of it- 
self curious. Some people will doubt- 
less believe that these designs are not 
due to mere accident, but are artificial, 


a hich ete will —_ the and constructed for our especial edifica- moderate. This is the one Detroit 
contacts which contro i magnetic drive. . . ~ . . : 

- tion, and as an announcement of the , , . a 
Your lighting circuit (direct current) sup- existence of intelligent life on . their a ae eo pes aie 
plies the power. Or storage battery. planet. If so, we wish the Martians || ing your privacy and purse. 


would plant them out, or otherwise con- 
struct them, more frequently than once 
in every fifteen and a half years. If 
not due in the past to chance, we won- 
der very much what figure will appear 
at the next close opposition in 1939. 
However we must not expect too much 




















Figure 4 


of the Martians, and if they have been 
doing this sort of thing for the last 
10,000 years or more, we must consider 
them to be far more persevering in 
their endeavors to communicate, than 
the inhabitants of our own self-satisfied, 
and very unresponsive planet. 
William H. Pickering. 
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When you visit Detroit 
make this hotel your home 


Here at the Fort Shelby you'll feel 
at home—for hospitality is a dis- 
tinguishing feature of this hotel. 
Excellent equipment, friendly service 
and congenial environment make 
the Fort Shelby prominent in pleas- 
ant recollections of many thousands 
who visit Detroit. Yet charges are 


Rates per day, $2.50 and up; a 
| pleasant room with private bath, 
| $3.50. Fort Shelby Garage, near 

the hotel, provides unexcelled ac- 

commodations. 


FORT SHELBY 


Lafayette Blvd. at First St. 
DETROIT 


A quiet location, yet close to 
the busiest downtown corner 


Seth E. Frymire W. G. McKay 


Manager Ass't. Sec’'y. —WJ 
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Ina fully equipped machine shop 


Manufacture dies, tools, jigs, and fixtures 
of precision 
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From the cffice of 


Mrs. Ballington Booth 
34 West 28th Street 
New York City 





Useful Star-gazing 

Although you may never have the adven- 
turous experience of being set adrift in a 
lifeboat or being lost among the clouds 
nevertheless, we think you will enjoy this 
description by Elmer B. Collins, Nautical 
Expert of the Navy Department, of the 
“Clock in the Sky.” 


December 1, 1925. 
To the Editor, 
Dear Sir: 

Every year my greatest help in bringing Christ- 
mas cheer to the wives and children of the pris- 
oners, comes from the readers of the magazines 
and daily press. I have no solicitors for this work 
and make no nation-wide drive. 


PATENT PROTECTION? 


7 
@orPoRATION _/ 
a Ge US 


The use of this design on your bill-heads, letter-heads 


and in your advertisements will ward off patent pirates 
The men in prison are clothed, fed and sheltered 
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All Contracts Issued are Guaranteed by the Independence 
Indemnity Company with Assets of $6,700,000 


AMERICAN PATENT PROTECTION 
CORPORATION 


Incorporated under the laws of the State of New York 
25 BROAD STREET 
NEW YORK 








If you were to blind-fold an expert 
navigator of a modern ocean liner, ship 
him to any of the world’s seven seas, 
transport him to any of the various 
points of the compass, either in the di- 
rection of the warm tropical waters of 
the South Sea Isles, or towards the cold 
stormy seas of the frigid zones, and, 
then after removing the bandage from his 
eyes, you were to supply him with nau- 
tical almanac, sextant, and chronometer, 
set to the time of Greenwich, in twenty 
minutes, after he has observed the alti- 
tude of a couple of stars, his where- 
abouts will be known to him within a 
mile or so. Is not this an amazing 
triumph for the worth and usefulness 
of practical astronomy? Surely the 
movements of these numerous cosmic 
bodies are for other purposes than senti- 
mental star gazing. 


far better than in years gone by, but as ever the 
greatest suffering falls upon the innocent in those 
prison-shadowed homes. We find them hungry, 
poorly clothed and often sick and despairing. 
Many would have no touch of Christmas joys but 
for our help. 


We try to send new clothing to every child and 
the toys and good things that make for a real 
Christmas needed, we give money for food and 

| fuel and we aid in many other ways. 

All donations of clothing, toys or money should 
be addressed to Mrs. Ballington Booth, The Volun- 
teers of America, 34 West 28th Street, New York 
City. 

The Volunteers of America is a duly incorpor- 
ated Society. Our books are properly audited and 
our sheet published. We have the whole-hearted 

| co-operation of all prison officials, who have 
watched our work for three decades. 
| Believe me, 


Very truly yours for our Country's prisoners, 


MAUD BALLINGTON BOOTH. 
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How to learn to tell time by the Big Dipper 


4 more serious predicament would 
confront this self-same navigator were 
he suddenly called in the night to aban- 
don ship and take charge of a lifeboat. 
Having now neither chart, almanac, nor 
sextant, his skill and previous knowl- 
edge of the movements of moon, planets, 
or stars would reveal nothing as to the 
whereabouts of the drifting lifeboat. If 
this navigator were aware of a simple 
means to interpret the message as told 
by the clock in the sky he or anyone 
might be informed of their positions on 
this spherical earth of ours. There is a 
clock in the sky, visible on any clear 
night, or at times through a break in the 
clouds. It tells the time of the night 
from which is obtained the longitude; 
it informs of the true latitude. 

Everyone has gazed into the heavens 
at night and observed the Big Dipper 
with its ever-faithful Pointers indicating 
the position of the North Star or Polaris. 
The hour hand of the sky clock is com- 
posed of this North Star and the two 
Pointers. The center of the revolving 
hand is the North Star. This hand 
moves counter-clockwise over the face of 
the sky clock at a rate of one-half that 


of the hour hand of an ordinary time- 
piece. The hour mark of twelve on the 
sky dial is above, and the six-hour mark 
below, similar to any ordinary time 
clock. On any night this hour hand 
can be read in the sky and the hour 
readily estimated; the hand is vertical 
at six and twelve hours, horizontal at 
the hour of three and nine. The time 
we are noting in the heavens is star 
time; and we desire sun or watch time. 
Therefore, the reading of the hand does 
not give directly the time of the night. 
With a piece of cardboard, marked as 
illustrated, the difficulty is solved. 

The position of the clock hand in the 
sky is shown for the 22d day of each 
month at midnight or 24 hours. Re- 
member also that the clock hand con- 
tinually moves counter clockwise about 
the North Star once in 24 hours. Take 
cardboard and plot the stars as shown 
in the illustration. Select another card- 
board and divide into 24 hours. Now 
cut in the form of a circle, first laying 
off in one quadrant 0° 15° 30°, and so 
on, to 90° showing angular are 744° 
apart. Bind the cards together at the 

(Continued on page 61) 
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The Big Dipper’s two “pointers” form the hands of a great clock 
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Is Accurate! 


Speedometers must be accurate. 


naturally came to Dumore. 


serve you. 


to new and unusual uses. 
lem up to us. 


Wisconsin Electric Company 
48 Sixteenth St. - Racine, Wis. 





As You Thumb Through 
These Pages 


pause with us for a moment! 


YOU ARE A THINKER or you wouldn’t be reading the 
SCIENTIFIC AMERICAN. 


Now that we have proved YOU ARE A THINKER our next 


assumption is that— 


YOU ARE A READER of Scientific or Technical books. 


Are We Right? 


GOOD! LET’S PROCEED. 
You find some trouble in getting THE BOOKS YOU WANT. 
The book on Automobiles that you ordered dealt in generalities 
whereas you were interested in the engine. 

Or you got a book on Astrophysics when Stars was what you 
wanted 

Mayhap you have mapped out a course for the study of a partic- 
ular subject. 

Will your books follow in proper sequence? 

It is just these points that we can assist you with, or any other 
book problem that you may have. 

Books of publishers THE ROUND WORLD 


supplied at list prices plus carriage. 


OVER can be 
Thanking you for the pause, you may now thumb along. 


SCIENTIFIC AMERICAN PUBLISHING CO. 
Woolworth Building “te New York 
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Why Your Speedometer 


So 


when the North East Service Inc. needed 
a smooth, even, dependable source of 
power for testing their speedometers, they 


As we have served them, perhaps we can 
Our Engineering Service De- 
partment knows how to adapt small motors 
Put your prob- 
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A NEW KIND OF BOOK 


The ANNUALOG FOR 1926 


BOUND IN CLOTH 256 PAGES 





The Scientific American Annualog for 1926 is the log of the world for 
the year—the record of science and industry. Much of its material is the 
result of exhaustive original research. Contains facts assembled in no 
other publication. They are the facts people want to know. 


SOME OF THE CONTENTS ARE: 


Events of 1925 All Sorts of Calendars 

Star Maps for Each Two Months Time, Daylight Saving, etc. 

Meteorologic Data Geographical Data 

Geological Facts, Evolution, etc. Economics, World’s Productions 
Aeronautics Patents and Trade Marks 

Radio Governments of Countries and States 
First Aid—Poisons and Antidotes Chemical Elements, Atomic Weights, etc. 
Weights and Measures Mathematical Tables 


Each year a new Annualog will appear supplementing the Annualog 
for 1926, with an index covering all matter in previous volumes. It will 
form a progressive, up-to-date cyclopedia of science and industry. It will 
be the most used book in any library. You will need it almost.every day. 

Price $1.50 Postage Additional 





ACTUAL SIZE 5'5 BY 744 INCHES 


A NEW 


SCTENTIFICAMERICAN 


THE MAGAZINE OF TODAY AND TOMORROW 


-Do you remember the Scientific American of years ago? It was esteemed highly not only as an 
authority on what was going on in science and industry, but also as a mighty interesting magazine. 


Consider the Scientific American of today. It still is the authority in science and industry. But 
what a difference in its appearance—in the way the articles are written. Everything from the cover on 
is changed—changed for the better. You may have noticed a marked improvement in the last year. It 
is a new Scientific American. 





Its development is continuing. While holding to the same high ideals as heretotore, its editors 
aim to make it the most interesting magazine in America, and they are preparing articles for the coming 
year you cannot afford to miss. You will enjoy reading the new Scientific American every month. 
Better make sure of getting it by subscribing now. 





COMBINATION OFFER 


SCIENTIFIC AMERICAN 





233 Broadway, New York, N. Y. The Annualog sells for $1.50. A subscription to the Scientific 
Send me the Annualog for 1926 and Scientific American for American is $4.00 a year. The two together for only $4.50. (Postage 
ne year. Check for $4.50 is enclosed. , 

a Saeeree nae eee extra outside the United States.) Send your check now while this 

I rs J osae alien offer holds good. 

ntti A HOLIDAY OFFER 


Two subscriptions or one subscription for two years with two copies 
of the Annualog for $8, sent to difterent addresses if you so desire. 
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center with a pin or thumbtack so that mation as may be available as I have in hi 
the inner wheel will revolve. The cen- mind a possible use for helium by which 
ter pin is the Pole or North Star, On experimentation would have.to be car- 
the date in which the latitude and ried out before settling its adaptability 
longitude is sought set the 24 hour of to the purpose I have in view. 
the inner wheel on the Pointers of the Very truly yours, 
month. Now read the hour hand of the (Signed) Elihu Thomson. 
clock in the sky. 

Suppose that on the night of Sep- January 14, 1920. 
tember 22d our navigator in the drifting Mr. J. C. McLennan, Prof. of Physics, - 
boat has his watch set to Greenwic h University of Toronto, Canada. ' 
time as is the usual custom. Let him Dear Sir: 
note the hour in the sky, say seven _I notice in the issue of Chemical 
o'clock. Set the inner wheel with 24 News, December 19, 1919, under a note lb. 
on Pointers at September, now follow entitled “Helium” it is stated that you j 
the inner wheel to where the hour coin- have been interested in finding uses for bec 
cides with seven o'clock on the outer helium outside of balloon inflation. This 
or sky dial and the time noted is 21 prompts me to write you saying that I 
hours or 9:00 p.m. sun time or watch had communicated with our Bureau of 
time of that date. Compare this time Mines in relation to a use for helium 
to the watch in pocket set to Greenwich based on the idea that after the war 
time. Say, for illustration, the watch there would be a considerable stock of 
read 11:00 p.m. Then the difference be- the gas on hand which could be ob- % = 
tween 9:00 P.M. and 11:00 P.M. is two tained for distribution, if desired. I ~ aan 
hours. Since a difference of one hour found that this | was not, indeed, the os 
in time is an are of 5” of longitude, fact; and practically no pure helium . 
the nee found aoe if ro el — ae eee pra! ans pro- a“ 

App ying the precepts of an old sea duced trom the <iahoma or Lexas gas, ‘ 

jingle which runs, “Greenwich time best, as I had been given to understand had — 4 

longitude west, Greenwich time least, been done from the various publications. rom ip 

longitude east,” we really determine the My idea in relation to the matter is on / 

proper hemisphere. Since in the above account of its very high diffusive power, 

case the Greenwich time is best or as compared with nitrogen, it might be y oO ore 
greater, the longitude is west. _ possible to make a mixture of helium J 

Now for the latitude, look again for and oxygen to be supplied to divers or Safel b ll d f f 3 
the clock in the sky. This time look others working under high pressure, the alely above a anger Irom reels and 
only at its center or North Star and amount of oxygen being determined by rocks, this heavy piece of machinery 18 
a in ~ the og an fact os weagge A ee when mixed pe heading straight for shore via wire rope— 
0 astronomy that the latitude o _ any nelium, should a ow respiration anc Yellow Strand Wire Rope. 
place is always equal to the altitude much greater freedom in the removal of 
: the ae of cy Na se = — —y —¥ ve! nn gas in- This marvelous cable with one strand of 
degree mark on the horizon at » Sight tere langed and speeder up rom two to yellow, is safety insurance of the highest 
at the North Star and read as closely three times. Only experiments could d a) beolutely d 
as possible its altitude, say 37%°. The determine the value of this suggestion, orde so absolutely Gc 
navigator now knows he floats in about if it has any; and, of course, it is pendable. 

71° © wes 8 r . : : P ‘ t 
“a — 30 — a . mone = being ar to one —— Play safe. Write ‘Yellow Strand”’ into your wire 

ie has determined a close approxi- fairly free from admixtures and in suf- rope requisitions when a heavy duty cable is required. 
mation to the real truth of his where- ficient quantity to be supplied to a Motorists Then you'll be safe. 
abouts, much more so than would be diver. Inasmuch as salvage and caisson otoris yin ‘ - 
possible by random conjecture. _With- work is limited at present to perhaps Carry a Basline Autow- This pioneer wire rope company also makes ail stand- 
out tools, —— : of » - in vo — . _ pa. little oes, fie line in your car and ard grades of wire rope, for all purposes. 
dilemma. ‘ith the aid of a simple thought that by substituting helium for safeguard your spare 
piece of cardboard and the clock in the nitrogen in the air breathed this depth tire with Powersteel BRODERICK & BASCOM ROPE co. 
sky the locality of the drifting boat is might be, say, increased 50 percent or Autowlock. Both are 843 North First Street, St. Louis, Mo. 
found. Perhaps some daring aviator more. made of Yellow Strand. New York Office and Warehouse: 76 Warren St., New York City 
blown far off his course by gales of Very truly yours, Ask your accessory Western Office: Seattle Factories: St. Louis and Seattle 
wind and lost among the clouds may (Signed) Elihu Thomson. dealer. Authorized Dealers in all Industrial Localities 
avail himself of what the clock in the 
sky tells. Elmer B. Collins. 
Telescopes 
Where Credit is Due +e igee ack or eenenen for a8 
: cing, evidenced . ers rece 
Two very interesting letters have come to ee See ae en eee ' 
; ! . <— response to our November article, star gazing 
us as a result of our item on helium air in, . . 
: , is going to be the pet pastime for hundreds 
the July issue. We think our readers should ia ; : 
ri. 7 of Scientific American readers. Mr. R. E. 
be apprised of the facts concerning the a a : : : . 
= > , Wicker of Pinehurst, North Carolina, puts in 
origin of the idea that helium air would be ‘ pigs “ '. 
; his bid for more information on the sub- 
useful for submarine divers. It is our pleas-  . ; 
ae ; ject, presents us with a bouquet, and then 
ure to present this information: a ‘ : p 
> = winds up with a threatening postscript. 

ear Sir: abel ae! 

I notice in your Scientific American Editor, Scientific American: <—- — 
Digest, conducted by Mr. Albert G. In- In your November issue you have an WHY NO ane. ape mata PAT ENT FOR SALE 
galls, on page 52 of your issue of July, article dealing with the telescopes of _hapdreds of kinds for collections SEAE Patent Auto-Signal with stop, right, left and parking light, 
1925, that “helium air” for submarine home manufacture. By all means let tions, pictures, “price-tiat. "Send. 10 ‘cents. (not visible rear and front. Absolutely unique. Sell outright 
divers is mentioned as a possibility, and us have the other article mentioned, cody buttartien a Boece . ore | or cash California Claude Gallice, 2314 Moss Ave., Los 
the results of experiments made by the After whetting the appetite of your read- Dept. 36, Box 1210; Vietoria, ae "Exnies. | .|— im oti 
Bureau of Mines Scientific Corps con- ers with the first article, | do not believe 
firm it. you are mean enough to withhold. the 

It may be of interest to your readers second, even for a short while. MAS TERENEL HH 
for me to note that I made this sugges- Years ago, there lived in the back- conus tant aidatheaals alan ae 
. . vu. 
tion more than five years ago, and at- woods of Cape Fear River a man famed 
tempted to secure from the Bureau of in North and South Carolina as a mill- Scientific 
Mines a supply of helium for experi- wright. His schooling must have been , 
mentation in this direction, but without meager, but it is told that he put to Engineering Marvel 
success at that time. I communicated shame, by his superior natural wit, an 
this idea to Prof. J. C. McLennan, of expert sent out by the Leffel people to One wrench that does the 
the University of Toronto, who had in- install a pair of wheels in a South Caro- work of many 
quired of me suggestions as to possible lina cotton mill. , 
uses for helium. My reasoning in the People who knew him admired his i ee ey thot 
case has been shown to be correct by ability and wondered where he got his sdiethint ta " 
the experiments described. It is only knowledge. 
proper that the public should be in- A few years ago (sometime after his Saves Time Made of Special Steel 
formed as to the origin of these ideas. death) the writer visited his home in Ratchets Drop Forged 
Copies of the letters concerning this search of some documents concerning Never Slips Accurately Milled 
matter are herewith transmitted. the sojourn of the Scottish heroine, Self-Adjusting Oil Tempered 

Elihu Thomson. Flora MacDonald, in the Cape Fear 
Director of the Thomson Laboratory of section, and upon opening his old chest Endorsed and used by Huther Brothers 
» Conetal Electric C % anaes : ‘ , 
the Canes Siyenne Company gf pepe: uae, Ses See UNITED STATES GOV'T. Small Saws and Groovers 
West Lynn, Mass., Aug. 25, 1919. Aa Meas pel tegeii Eaa to di Il 3 to 6 Inch sizes 
Buscas of dines, Wadiinanen, ©. C War vintage. I made no note of the Unconditionally Guaranteed | 
De: , aan os z a it dates, but recall one which explained |} _ Your money refunded on any Masterench that Specialties for small cutting 
¥ te ae ee a the mechanism of the “New” Spring- || does not give complete satisfaction. and grooving. Write for in- 
am writing tor Intormation as o 1€ Geld rifle. with helf page ‘Tustrations. ASK YOUR DEALER—If he cannot suppiy you || formation and prices. 
actual status of the recovery of helium a en? wh on Be teeale we will fill your order, charges prepaid, upon receipt || 
in quantity from natural gas. We have course, 1 understood immediately | of your same aed address—SEND NO MONEY; || Huther Bros. Saw Mfg. Co. 
- : teil where he obtained his wisdom! pay postman $1.50 on arrival of the wrench, Address || 
seen so many published statements in - eM AC atten. Suatinek: Catiteeate ROCHESTER, N. ¥ 
f wr A Very trulv yours. | e Masterenc sorporation, Turlock, California. Maher Be Sa M I F di 
regard to this matter which were some- > ac é JOBBERS—Write for details of liberal proposi- y Z ater, Jy “4 han fey Jems 
what difficult to believe that I am ap- R. E. Wicker, C. E. tion—Address Wiesuscn & Hitcer, Lrp., 106 || 
aa. pealing to headquarters for such infor- P.S.—Don’t delay that article! Lafayette Street, New York, , | 
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“With Malice Toward None” 


The Key-Note to the Final Lincoln 





iveview of the 


ust night of the session’ 


(March 3, 


i845 He was in his room at the Capitol 
signing the last minute bills. Stanton was 
with him On receiving a telegram from 
Grant, the Secretary handed it to the Presi 


ted that Lee had proposed 


s conference for the purpose of a ‘satisfac 


tery adjustment of the present unhappy dif 


heulties by means of a military convention.’ 


Without asking fi 


r the Secretary's opinion, 


Line wrote out a eply which he directed 
him to sign and despatch immediate] 

The President directs me to say that he 
wishes vou to | ( o conference with Gen 
eral Lee, unless it be for the capitulation of 
Cseneral Lee's army or on some minor or 

military natter He instructs me to 
sav that you are not to decide, discuss, or 
confer o political questior such ques 


ns the President holds in his own hands 
, 


and will submit them to no military con- 


Meanwhile, you 


conventions, 


Army of the Potomac, 1865. 


PYAHE President was never in a firmer, 
nore self-contained mood than on the 
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From Stephenson's “‘Lincoln”) 
I } 


ire to press to the utmost your 


advantages.’ 


. | 
In the second in 1ugural delivered the next 


taintest shadow ot 
It breathes a loftv confidence as if 


dav, there is not the 
anxiety. 


his soul was gazing meditatively downward 
upon life, and upon his own work, from a 
secure height. 


Phe world has shown a sound instinct in 
fixing ‘with 
toward with charity for all,’ as the 
key-note of the final Lincoln. These words 


torm the opening line of that paragraph of 


upon one expression, malice 


none, 


unsurpassable prose in which the second 
naugural culminates 

‘With mali toward none; with charity 
for all with firmness in the right as God 
iwes us to see the right, let us strive on to 


finish the work we are in; to bind up the 


nation's wounds; to care for him who shall 


ave borne the battle, and for his widow 
and ius orphan—to do all which may 
achieve and cherish a just and lasting peace 
among ourselves, and with all nations.’ ” 


—From STEPHENSON’S “LINCOLN.” 


“The Best American Biography Produced to Date” 


discriminating book store 
York City 


like the following, you may be sure 


When a great and 
such as Brentaso’s in New issues 
a notice 
that it marks a notable event in the history 
of authorship and book publishing. On a 
little card widely distributed by that house 
is printed: “We recommend LINCOLN, by 
Nathaniel Wright Stephenson, as one of the 
best American biographies of the last ten 
years,” 

And Professor Roy Franklin Nichols, of the 
Department of History at Columbia Univer 
sity, goes even further. He says: “In my 
opinion, it is one of the best, or perhaps 
more accurately, the best American biog- 
raphy prodweed to date. You are never in 
danger of forgetting that this is the story of 
Lincoln's inner as well as outer life. When 
I closed the book I felt that I knew Lincoln. 
I have never had the privilege before. I 
believe that the publication of this book 
begins a new era of American biographical 
writing 

But Professor Nichols’s estimate is only one 
item in a perfect avalanche of commenda- 
tion trom historical scholars of 
authority, from 
journals whose 


recognized 
prominent writers, from 
book notices great 
and all of a favorable tone that is 
extraordinary 


carry 
weight 


life,” 

Deserves unquali 
New York Herald 
’ says Senator Albert ] 
The most brilliant life of Lin 
written,” Joseph Lawton 
Newton, editor of the Christian Century; 
“Mar Frederick E. Taylor, 
President of the Northern Baptist Conven 
tion (referring 
analysis of the 
President); “A 
realism,” 


The most satisfactory says Professor 


Allen Johnson, of Yale; 


fied praise.” says the 
“Brilliant, 


Beveridge; 


lribune;: 


} 
comm ever Ssavs 


velous,” says 
especially to Stephenson’s 
psychology of the great 
triumph of imaginative 
says Stewart B. Sherman; “Fas- 


says the New 
Warren P. 


History at Princeton 


cinating,” York Times: “Su- 
Hall, Professor of 


University. 


perb,” says 


Ihe verdict is almost unanimous! Few 
books equal it in vivid interest and charm. 


It is fascinating in its skillful delineation | 


of the gradual development of Lincoln’s 


4 


military 


mind and character and as an illuminating 


study in personality and springs of action. 
In the face of such a wealth of laudation 
from such sources, it would seem to be a 
hopeless task here to construct another pean 
of praise even with the highest 
phrase making. This is a story of the de- 
velopment of a man’s soul told with the 
consummate skill of an artist, carrying the 
reader along at a tension which, as the New 


skill - in | 


York World says, “mounts and mounts into | 


the crashing finale of 


heroe’s death.” 


victory —and the 


The book is handsomely bound in dark blue 
cloth, stamped in gold, printed on heavy 
book paper, and contains 478 pages. It is 
strikingly illustrated with portraits and rare 
prints. The price is $3. 


Get Your Copy Today. Just Mail Coupon 





THE OUTLOOK COMPANY 
Book Division 
120 East 16th Street, New York 


Please send me, postage prepaid, my copy 
of Stephenson's “Lincoln.” Upon receipt 
of the book and bill for same I will remit 
$3. If for any reason I am not satisfied I 
will return the book at your expense and 
owe you nothing. 





DD. ‘n2¢cenceceaehseneonsanebsansoes tase 


Address 


City .. State 
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Radio Notes 


A Review and Commentary on the Progress in This Branch o 
¥ { @) 


Rapid Communication 








Fotograms 


Conducted by Orrin E. Dunlap, Jr. 








In this photograph the speed governor is shown on the pilot wheel which is 
coupled with control circuits of the locomotive so that permissive speeds may 


be incorporated. 


Radio controlled signal lights on the cab forewarn the engineer 


of impending danger 


Wired Wireless for Train Control 


A WIRED system of continuous 
safety 
operated by the high-frequency currents, has 
Marquette 


traveling fifty miles 


wireless 


train control by means of devices. 


been demonstrated by the Pere 
Railroad. A locomotive 


an hour was stopped in the initial tests by 


applying brakes controlled by wired-radio 
impulses. The system was invented by 


Thomas E. Clark of the Tecla Electrical 
Laboratories. 

The carrier current is sent into the rails 
of the track from a transmitter located along 
the route. Loop collector coils under the 
cowcatcher intercept the waves. The appa- 
ratus sends a 28,000-meter wave to indicate 
the track is clear and a 22,000-meter wave 
to act as a signal. The 
picked up by the coils actuate a visual sig- 


If a red 


yellow 


caution energy 
naling device in the engine cab. 

light danger; 
caution, and green, a clear track ahead. The 
red lamp is illuminated only when there is 


flashes, it signifies 





Wide Worid 


immediate danger of collision. If a train is 


occupying a block, the rail surface within 
that block becomes automatically demagne- 


tized, and another train, entering from the 
rear or front, will have its red light flashed 
in the cab and the brakes are automatically 
applied. 

Any tendency of the engineer to exceed 
the speed necessary in the “caution” zone 
results in a partial application of the brakes, 
so that when the 


“danger” zone the brakes are automatically 


locomotive enters the 


set. 


Dellinger Gives Version of Fading 

THe term “fading,” may be _ incorrect 
according to Dr. J. H. Dellinger, Chief of 
the Radio Laboratory, Bureau of Standards. 
In a broadcast Dr. Dellinger said, “Fading 
simply refers to the fluctuations of intensity 
of signals received from distant stations. It 
is not likely to cause trouble if the station 





This is the 60-kilowatt motor generator for supplying power to a large tube 
transmitter at station NAA, Annapolis, Maryland 
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js within fifty miles, but from that distance 
up to 200 miles it is a genuine obstacle to 
satisfactory reception. 

“In the daytime the radio waves go out 
from the transmitting aerial attached to, 
and sliding along the ground, just as an 
electric current comes into homes sliding 
along wires. The waves do not penetrate 
far up in the air, because of the presence 
of a sort of electrical screen or barrier 
produced by the action of sunlight on the 
atmosphere. At night this screen seems to 
disappear, allowing the waves to penetrate 
up into the rarefied upper atmosphere 
which is permanently in an electrically con- 
ducting condition. The waves apparently 
slide along this conducting layer, just as 
they slide along the earth’s surface in the 
daytime, but there is a difference. In slid- 
ing over the land they are rapidly absorbed 
by trees, buildings and other obstacles, while 
along the upper atmosphere, at night, they 
are free from this absorption, and therefore, 
cover greater distances.” 

Dr. Dellinger explained that he believes 
this is the reason extremely low wavelengths 
travel further at night. “But this upper 
layer is not smooth,” he continued, “it is 
rough and turbulent like a wave-tossed sea, 
and these variations give rise to the fluctua- 
tions of received signal intensity called, 
‘fading.’ ” 





Kadel & Herbert 


An interesting military radio exhibit 
at the electrical show in New York 
was this portable outfit designed for 
use by the cavalry. It is carried 
around on pack mules. It comprises 
a transmitter and receiver, each of 
which is effective at distances of 
from 60 to 200 miles 


Rectifier Tubes Based on New 
Principle 

A New rectifier tube designed for use in 
“B” battery eliminators has been developed 
by C. G. Smith of Cambridge, Massachu- 
setts, and Dr. Vannevar Bush, professor of 
electrical engineering at the Massachusetts 
Institute of Technology. It is a full wave 
rectifier and is known as the “Raytheon.” 
The inventors claim that it is built upon a 
new principle, the forerunner of which is 
the “S” tube. The underlying principle is 
that any gaseous tube which has one very 
small electrode and one large electrode is a 
partial rectifier; that is, the current flows 
more readily when the larger electrode is 
made negative than when it is positive. 
Scientists have been searching for years 
for insulators that would stand up under 
intense heat and would not break down 
under extremely high voltage stress or de- 
teriorate with age. Mica, glass, lava and 
Porcelain have all been tried, but without 
success. C. G. Smith, during years of de- 
velopment work on a gaseous rectifier, re- 
cently discovered that the insulator was the 
very gas with which he was working. It 
was found that this and other gases would 
not conduct current between two electrodes 
that were close together. The Raytheon was 
built with this “short-path” insulator as the 
foundation. 

Among the advantages claimed for this 
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¢¢ CXLUMBER’S CHAINS” can’t always bind us. Especially 
the boy, to whom radio owes so much. The lure of the 
air calls him and he slips out of bed to listen “just a minute.” 


Then comes Dad! How can he be too stern with his boy. 
Mother finally comes to rebuke but stays to marvel at and enjoy 
that program from a distant city. 


The Eagle Five-Tube Neutrodyne receiver brings the artists’ 
loved voices so clearly that they might be giving their performance 
right in the room with you. They seem so near you think that 
if you put your hand out, you must surely touch them. 


Set shown is the table type. 


Write for illustrated booklet of console models. 


EAGLE RADIO COMPANY 


‘Nrinaaaver 
16 BOYDEN PLACE, éNEUTRODYNE: 
NEWARK, N. J. See 
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“You have been one of the many 
who use ‘B’ batteries that are too 
their re- 


small in capacity for 


ceivers. That is not economical. 


It makes you buy ‘B’ batteries 
twice as often as necessary. Fit 
the right size Evereadys to your 
set and add a ‘C’ battery,* if you 
haven't one, and you'll get maxi- 


mum service at minimum cost.” 


The life of your Eveready “B” 
Battery depends on its capacity in 
relation to your set and how much 
vou listen in. We know, through 
a careful investigation, that the 
average year-round use of a set 
is two hours a day. Taking that 
average we have proved over and 
over that on sets of one to three 
tubes the No. 772 Eveready “B” 
Battery used with a “C”’ battery 
will last a year or longer. On 
sets of four and five tubes, the 
larger heavy duty Eveready bat- 
with a “C” 


will last eight months or more. 


teries used battery 


Here is the secret of ““B”’ bat- 
ery satisfaction and economy: 
With sets of from 1 to 3 tubes, 


“ise Everead\ No. Tide 


*Nore: In addition to the increased life 
which an Eveready “€ Battery gives to 
vour “B” batteries, it will add a quality of 


reception unobtainable without it. 


a * These Eveready Batteries are the correct 
[;, size for your set. With average use they will last 
you a year or longer”’ 


With sets of 4 or more tubes, use 
either of the heavy duty batteries, 
No. 770 or the even longer-lived 


Eveready Layerbilt No. 486. 


We have prepared for your 
new booklet, 
“Choosing and Using the Right 
Radio Batteries,” 
be glad to send you upon request. 
It also tells about the proper bat- 
tery equipment for use with the 
new power tubes. 


individual use a 


which we will 


Manufactured and guaranteed by 
NATIONAL CARBON CO., Inc. 


New York San Francisco 


Canadian National Carbon Co., Limited, Toronto, Ontario 





EVEREADY HOUR 
EVERY TUESDAY AT 9 P. M. 
Eastern Standard Time 
For real radio enjoyment tune in the “Eveready 
Group.” Broadcast through stations— 
wear-New York wrt-Philadelphia wsat—Cincinnati 

w yar—Providence wor-Buffalo ww Jj-—Detroit 

WEE!—Boston sre ao woc—Daven port 

WTAc-Worcester WCAE-Pittsburgh ysp St. Louis 
weco-Minneapolis, St. Paul 





Lert-Eveready 
Layer bilt* B’’ Bat- 
tery No. 486, 45 
volts, for marimum 
economy on four, 
five or more tubes. 


Riaut—Ereready 
DryCell Radio* A”’ 
Battery, 1 % volts. 
The battery built 
especially for dry 
cell tubes. 








Radio Batteries 


-they last longer 

















Wide World 


pleted German radio station. 
messages and for broadcasting. 


new tube are: no filament to burn out; 
high voltage output; high current output; 
excellent regulation, that is, the ability of 
the device to hold its output voltage at 
varying conditions of load or current drawn; 
full wave rectification and long life. The 
tube can be made to deliver, at the output 
of the filter, potentials well over 150 volts, 
especially adapted for use with the new 
power amplifier tubes as well as with stand- 
ard tubes. It is possible to obtain over 60 
milliamperes without injury to the tube. 
Under continuous operation of an output 
of 50 milliamperes it is reported that there 
has been no sign of diminishing life in any 
stock tubes tested for 10,000 hours. 

The fact that there is no filament elimi- 





Fotograms 


The high-power radio telephone station at Rugby, England, which is to be used 


for transmission to America, is ready for operation. 
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Pang ‘ 


A view of the aerial masts at Koenigswusterhausen, Berlin, the recently com- 
It is designed for the transmission of commercial 
It can send twenty messages simultaneously 


nates any necessity of attention during the 
service life of the tube. No rheostat is re- 
quired and it is claimed that line surges 
will not affect the tube. 

The gas employed is helium, at a pressure 
of about 12 millimeters of mercury. The 
tube depends upon ionization for its action 
and therefore the vacuum is not nearly as 
perfect as that used in common amplifying 
or detector tubes. It is necessary, however, 
to evacuate the bulb thoroughly before re- 
leasing the helium. Only a very small 
amount of helium is employed in the manu- 
facture of these tubes and this is obtained 
in the production of liquid air. A quart of 
helium at atmospheric pressure is said to be 
sufficient for 700 tubes. 





The terminal will be con- 


nected shortly with the main London telephone exchange, and telephone sub- 


scribers then will be able to call New York. 
conversation between London and New York will not exceed five dollars. 


The charge for a three-minute 


The 


photograph shows the Rocky Point Station on Long Island 
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Internationa! Newsreel 

A Britisher’s radio vision machine consists of rapidly revolving disks which 

contain lenses and cause light to be thrown in succession on a cell which is 

sensitive to light. The varying strength of the light sets up a pulsating current, 

which is strong in the high lights and low at the half tones. The current is 
non-existent in darkness of night. 


In addition to its use in radio tubes, this 
metal is of extreme importance to the medi- 
cal profession as a target material for X-ray 
tubes, since the thorium is much more 
eficient than tungsten. 

The new metal has been produced by Dr. 


Chemists Improve Vacuum Tubes 
“As a result of a search by chemists over 
a period of one hundred years a new metal 
of immediate value and vast possibilities has 
been added to the world’s technical resources 
in the form of pure metallic ductile thorium, 


which has been prepared for the first time H. C. Rentschler and J. W. Marden. 
by the Research Laboratories of the West- It has a purity greater than commercial 
inghouse Lamp Company. aluminum. It has the second highest atomic 


weight of any of the known elements and 

hardness about the same as that of soft 
iron, but is nearly 50 percent heavier. It 
has a melting point higher than platinum, 
is easily machined and can be worked cold. 


Thorium is of particular interest to radio 
enthusiasts because it is the active constitu- 
ent of practically all vacuum tube filaments. 
The present method of making radio tube 
filaments consists of compounding thorium 


oxide in the tungsten wire, because the It can be made in any shape. 

thorium has the ability to throw off elec- The preparation of thorium in powdered 
trons with greater ease and at a very low form was first attempted in 1829, and since 
temperature. As the tube is heated the that time dozens of experiments have been 
thorium oxide comes to the surface of the recorded, none of which succeeded in pro- 
wire in the form of minute quantities of ducing a powder suitable for making a 
thorium metal, which gradually oxide off ductile metal. The Westinghouse engineers 


through the emission of electrons. As the found that they had to devise methods for 
thorium on the surface of the tungsten is making chemically pure various ingredients 
consumed, more of the thorium oxide within to be used in producing thorium and it was 
the filament comes to the surface, the service also necessary to develop a special type of 


furnace and a suitable crucible for heat 
treating the thorium in a new manner. 
The full value of metallic ductile thorium 
can only be determined in time, just as in 
the case of which some thirty 
years ago was regarded as a useless curi- 


life of the tube ending when the thorium 
is all used up. Through the use of the new 
method thorium can now be produced com- 
mercially in the filamentary form, as con- 
trasted with the minute admixture with 
tungsten used at present. 


tungsten, 





International Newsreel 


Our photograph shows Mr. Marconi holding his first transmitter. 


At the left 
is Mr. G. S. Kemp, the inventor’s chief assistant. Mr. Kemp was with Marconi 
in Newfoundland on December 12, 1901, when he detected the first trans- 
atlantic wireless message, broadeast from the 50-kilowatt spark station at 
Poldhu, on the southwest tip of England. Viscount Wolmer is in the center 
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How I Earn *100°° a Week 
as a Radio Expert 


A year ago I was mighty blue and discouraged. 
It seemed to me that would never be more 
than a low-paid bank clerk. Of course I had a 
small increase in salary every now and then, 
but I knew that pretty soon would reach my 
limit and there would be no further advance- 
ment for me. What future had I to look for- 
ward to? Where would I be in five years? 
became restless and discouraged and began to 
look around for some other opportunity. 

It was then that I discover that the demand 
is for trained men, that the opportunities are 


all for men who can do some one thing better 
than anything else. ere were wonderful 
opportunities for men who were experts or 
specialists—but I was—a clerk. How | regretted 
then that I hadn't prepared myself for some 
definite career! 


I Wanted to Marry 

The thing that made me more restless at that 
time than anything else was the fact that 
Marian and I were—that is, we wanted to be 
married. But we both knew that we couldn't 
possibly get along on my small salary. If only 
there was something I could do that would 
bring me a larger salary! 

It was just about the time that everyone be- 
came so interested in radio. Our whole town 
became radio-mad, and of course what was 
happening in our town was happening all over 
the country—all over the world. I managed to 
save up enough to buy a receiving set and I 
was never quite so happy as when I was trying 
to tune in on stations. 

The thing fascinated me. 
waves! 
the sky! 
before. 

Marian was the first to sense the great oppor- 
tunity. “Why don’t you become a radio ex- 
pert?” she said. “You like it, and I am sure 
there must be a big demand for men who under- 
stand it. It’s a new field and there's plenty of 
room for wide-awake men. 

“But—but I'm not trained!" The thought ex- 


Playing with air 
Bringing melodies and messages out. of 
I was never so interested in anything 


cited me. To be a radio expert! To find my 
future in this fascinating new field! “I don’t 
know anything about it, Marian,” I said, “I 
wish I did, though. 

“Well, why don’t you find out about it,” she 
retorted. “You can’t learn about radio just by 
listening in to the concerts. Why don't you 


take a course?” 

But we found out that most courses were ex- 
pensive or that they would interfere with my. 
other work. We were about discouraged when 
I discovered that through the National Radio 
Institute it is possible to become a radio expert 
by studying right at home in spare time. 


told Marian about it and she was elated. ‘Send 
off for information, at once—today!"’ she ex- 
claim 


Adunace Quickly to $100 a Week 
I did, and the following day received an im- 
portant booklet, “Rich Rewards in Radio,” tell- 


ype me of all kinds of Model Marine and Stationary Steam Engines 


ilers; also Miniature Boiler and Pipe line fittings, etc. 
Illustrated catalogue, 20c 
THE BATHE MANUFACTURING CO. 
Dept. G., 5214 Woodland Ave., 


Philadelphia, Pa. 
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how to 
phase of 


ing all about radio opportunities and 
ecome an expert in any particular 
the work. 

Here was my opportunity at last! 

I began to study in all my spare time. It 
was the most interesting and aboorhing study 
I had ever made. The secret of the radio re- 
vealed to me! Day by day I became more 
skilled and deft until I was able to take apart 
receiving sets and put them together again as 
though f were playing with a toy. It was fun! 
In a month was able to take a position as 


lineman at a | bigger salary than I was getting 
at the bank is was wonderful experience 
for me, on with my studies 


and I kept right 
It wasn't long Pal I qualified for a position 
as radio engineer at a salary of $100.00 a week! 
That is what I am earning now, though I ex- 
pect to make more soon. It seems to me almost 
too good to be true, after all those years as a 
low-paid clerk in a bank. And Marian, whe 
will soon be my bride, keeps saying, “I told 
you so!” 

As a radio expert 
is a tremendous 


I can tell you that there 
demand for men who can 
build, sell and install radio sets, whe can de- 
sign, test, repair. Men are needed as engineers 
and executives, all over the world. The oppor- 
tunities are limitless, and if you like radio here 
is no reason why you cannot qualify for one of 
these positions by studying in your spare time 
at home as I did. 

The National Radio Institute offers an abso- 
lutely complete course which prepares you for 
the Goversteant First Class Commercial License 
and for the bigger-paying jobs in Radio. The 
Director, E. aas, will be glad to send you 
all details of their marvelous new method of 
practical instruction, including informati > con- 
cerning the Free Employment Service hich 
secures positions for ational Radio institute 
graduates. Everyone interested should have this 
information. I/t’s free. and this coupon will 
bring it to you. I advise you to send it off 
today. Radio is a new and interesting field 
and it offers you more money than you probably 
ever dreamed possible! 


Important 
Those who mail the coupon at once 
receive details of Special Short Time 
Rate Do it now. 


will also 


Reduced 


NATIONAL RADIO INSTITUTE, Dept. AXS 
Washington, D. C. 

lam intereated in radio and would the to find ont whether or not 
I am suited for a radio career send me, without the slight 
est obligation. your interesting free "book « alled ‘“Rich Rewards ir 
» full details concerning your specia! Short Time off er 
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details of radio science. 
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RADIO FOR EVERYBODY 


Whether you are a professional or a novice you will find in this 
book the answer to any question which will arise in the operation 
Not only is it authoritative but it describes in 
can understand the functioning and mechanical 


Price $1.65 postpaid 
SCIENTIFIC AMERICAN PUBLISHING CO. 


NEW YORK 
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Kadel & Herbert , 
The builder of this broadcaster claims te have produced waves one meter in E 
length. Note the simplicity of the short wave equipment. Yet amateurs are Z 
able to talk across the seas with less power than is required to operate an 
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A GOOD IRON FENCE j; 
affords permanent protection, im- § 
: 


proves plant appearances, is a perpet- 
ual guard against prowlers. That’s 
the reason so many leading industrial 
plants have erected 
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OF THE WORLD 


DIGNIFIED —ENDURING — ATTRACTIVE 
—it instills pride among workmen. 
We offer you a wide choice in designs 
and a product recognized as “‘stand- 
ard.” Send for catalog. 


Chainlink Factory Fence 
with fabric galvanized afler weaving and as 
long lived as our heavy fence framework. 
Let us quote on your requirements. 


THE STEWART IRON WORKS COMPANY 
(Uncerporated) 
241 Stewart Sues, Cincinnati, 0. 
“The World's Greatest Iron Fence Builders” 














A Pocket 
66 Slide Rule 


OW would you like to own a 
slide rule 66” long? Here is 
its equivalent in pocket form. 

The Otis King Patent Calculator 
has open spiral scales 66” long, 
marked on two metal tubes; and yet 
when closed, it only measures 6 
inches. 

1650 divisions are marked on each 
of the scales—roughly five times 
the number on a 10” slide rule—and 
results accurate to more than 5 sig- 
nificant figures are easily read with 
absolute certainty. 

instrument is practically indestruct- 

ible, and the scales, being mounted on an 

all-metal body, cannot warp as so frequently 

happens with the slide rule. And instead 

of a delicate glass cursor there is a tubular 

metal indicator. which is good for a lifetime. 

for this useful little instrument at 

once; after you have used it you wouldn't 
be without it for 10 times its cost. 

























Price $8 inclusive direct to your door, obtain- 
able from:— 





Louis, Mo 


City. 


Lick Observatory. 

U. 8 wreau of Mines, 
Washington 

Brown University 

U. 8. Dept. of Agricul- 
ture 


USED BY 

American Telephone & 
Telegraph Co.( Research 
Yept.) 

Harvard University Com- 
mittee on Economic Re- 


Sole Manufacturers and Patentees 


CARBIC LIMITED 
London, England 





Canadians War 





The A. S. Aloe Co., 513 Olive Street, St. 


The Columbia University Press Bookstore, | 
Journalism Building, 2960 Broadway, New York 
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verter,” which spaces the broadcasters evenly 
across the dial scale. 

The the form of a dial, 
generally about four inches in diameter, and 
it can be mounted either by drilling the 
panel or by gluing:it to the panel with four 
fibre disks which are provided. The only 
change necessary is to remove the old dial 
and replace it with one of the new type, 
which has the added advantage of using the 
full 360 degrees of the dial, giving double 
separation between stations and preventing 
crowding, especially on wavelengths below 
300 meters. 


converter is in 


New Amplifiers Give More 
Volume 

SEVERAL letters have been received regard- 
ing the use of the new UX-120 amplifying 
tube, and there seems to be some question 
as to the sets in which this new tube can 
be employed. 

The UX-120 is a dry battery amplifier 
tube, suitable for use only in the last stage 
of an audio-amplifier circuit. it can be 
used in any set equipped with an audio- 
amplifier unit, and this includes the super- 
heterodyne and neutrodyne receivers. The 
purpose of the tube is to greatly increase 
the volume and improve the quality of re- 
production from dry battery operated sets. 
A special socket adapter, known as_ the 
UR-556 is required. The plate potential 
should be 135 volts. A “C” battery of 224% 
volts is needed. The proper battery connec- 
tions are marked on the adapter. 

The UX-112 is designed for use in the 
last audio stage of storage battery sets. It 
operates from a six-volt filament source. 
The plate potential should be 135 volts, with 
a negative grid bias of nine volts, 


Against Regenera- 
tive Howls 

Tue radio division of the Canadian De- 
partment of Marine and Fisheries has issued 
a circular relative to the correct operation 
of a regenerative set so that it will not pro- 
duce howls and squeals in neiglibors’ re- 
ceivers. It is estimated that 50 percent of 
the “preventable interference” is caused by 
incorrect operation of regenerative circuits. 
The Canadian authorities are striving to 
clear the air of regenerative whistles. 

The principle of regeneration, as used in 
radio sets, is that a part of the output of 
the detector vacuum tube feeds back into 
its own input and thus greatly increases the 
volume of the signal. 

The Hertzian waves, intercepted by the 
antenna, travel down the lead-in through the 
primary coil of the tuner and so to the 
earth down the ground wire. The weak 
electric current resulting from this in- 
fluences the detector tube in such a way 
as to start it functioning. The resulting 
output from the plate circuit of this tube 
is fed back in such a manner as to create 
a “field” or influence in the part of the 
circuit connected to the input, or grid cir- 
cuit. This “field” induces in the grid cir- 
cuit a current of electricity of the same 
frequency as that of the received Hertzian 
waves. The energy, therefore, which comes 
down the antenna lead-in is automatically 
strengthened by an impulse from the output 
of the detector. 

Unless properly controlled this action will 
until the saturation point is 
reached, when the tube is said to be in a 
state of oscillation. 


continue 


When a receiving cir- 
cuit is in oscillation it causes howling in 
the set and in neighboring sets, because it 
acts as a miniature transmitter. Therefore, 
regeneration should never be allowed to pro- 
ceed to the climax, as it then becomes a 
public menace. 

Furthermore, when a receiver is in the 
state of oscillation, it causes whistles in all 
types of receiving sets which are tuned to 
the same station; it distorts the quality of 
the music or voice; it uses more “B” battery 
and therefore, reduces the life of the “B” 
battery; it tends to reduce the life of the 
detector tube. 


AMERICAN 


It is easy to tell if a set is disturbing the 
neighbors. Leave the regeneration control 
in a fixed position, slowly rotate the tuning 
dial and note the change in the sound of 
the whistle. If the whistle rises and lowers 
in pitch sympathetically with the movement 
of the tuning dial it is an indication that 
the set is oscillating. 


Panels Decorated in a Novel Way 

Vert CHROME is a new process for decorat- 
ing radio set panels. In the past it has 
been the practice to put the markings on 
the panel with an engraving machine. It 
required skilled workmen and the machines 
were costly. Furthermore, satisfactory work 
not be done at night. The Veri 
method puts the decoration on 
rapidly in large quantities, as is the case 
with lithographing or printing. It costs 
less than engraving and the volume of pro- 
duction is increased. The amount of dec- 
oration put on the panel makes no difference 
in cost; but with the engraving method each 
additional line and character adds to the 
The most elaborate painting or design 
covering every inch of the panel can be put 
on with no greater cost than the simple 
characters and tuning directions that are 
usually engraved on panels. With engraving 
the decoration is confined te white lines but 
with Veri Chrome, gold, silver or any other 
color can be used. Another source of 
economy where Veri Chrome panels are uséd 
is the fact that the tuning scales can be 
marked directly on the panel instead of on 
dials. This allows a knob and pointer to 
do the work of the more costly dial. 


could 
Chrome 


cost. 





Radio Sets on Farms 

A QUESTIONNAIRE circulated by the De- 
partment of Agriculture disclosed that only 
eight and one half percent of the farms in 
the United States are equipped with radio 
In 1924 it was calculated that 
364,800 farms owned radio sets and in 1925 
the figure grew to 553,003. It was estimated 
that 26,134 farmers in New York State had 
radio sets in 1924 and in the fall of 1925 
the estimate was 38,750. 


receivers. 


Automatic Device Puis Battery 
on Charge 

A New device, known as a “Regostat,” 
when interposed between the “A” battery 
and the battery charger, automatically con- 
nects and disconnects the charging system, 
thereby keeping the battery in a charged 
condition at all times. When the voltage 
of the battery drops below the point where 
further discharge is inefficient and detri- 
mental to the plates, an armature drops, 
closing a circuit which places the battery on 
charge. 


Ships Asked to Stop Code 
Interference 

THe Department of Commerce has sig- 
nified its willingness to enter into reciprocal 
relationship with the British and Canadian 
authorities to prohibit vessels of the coun- 
tries named from using wavelengths of 300 
to 450 meters when within 250 miles of the 
United States, Canada or the British Isles. 
Instructions have been sent by the Depart- 
ment of Commerce to radio supervisors, ask- 
ing that all operators of United States ships 
be advised to discontinue the use of the 
wavelengths named wiien within the specified 
distance of the coasts, 


Largest Carillon on the Air 

Tue largest carillon of fifty-three bells, 
the gift of John D. Rockefeller, Jr., to the 
Park Avenue Baptist Church, New York, 
are broadcast by WJZ. Forty-five of the 
bells actually hang in the tower, but the 
eight largest bells are lower down where 
there is a firm foundation. The combined 
weight of the bells is over 50 tons, It is 
stipulated that each broadcast will conclude 
with either “America” or the “Star-Spangled 
Banner.” 
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It is a significant fact that 
organizations that de- 
pend upon cutting tools 
most, invariably turn to 
Simonds — first, for saw 
engineering service and 
for general saw informa- 
tion and, finally, for the 
saws themselves. All 
Simonds saws are made 
from steel produced in 
Simonds plants from an 
exclusive formula. Bring 
YOUR saw problems 
to Cutting Tool Head- 
quarters. 


hy Simonds pro- 
duces solid or 
inserted tooth 
metal cutting 
saws, slitting 
and slotting 
saws — made 
with any stand- 
ard style tooth 
to fit any ma- 
chine. 


SIMONDS 


Pronounced S!-MONDS 














SAWS FILES KNIVES STEEL 
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Owing to the numerous requests we are receiving for books on ASTRONOMY, the 
following are suggested as taking the subject from the standpoint of an amateur,-or 
those without technical equipment, to the more advanced stages of the subject 
en Ge Gee Bw By BOP WNIi so ov cec cdc ccccccsrccccsccecceeccccece $3.15 

In the sky the layman has seen curious bodies, constellations, stars, comets, 


what it is all about This book tells 
intimate knowledge of that fascinating 


and has often asked himself 
road to a 


meteors, lights 
him, and puts him on the more 


ecience, Astronomy. 


Beginner's Star-book by McKready...........ccceccescceceees (csenebeananse 
Those who are without technical equipment will appreciate the Author's effort 
to assist them in claiming through the unaided eyes, or through simple optical 
instruments, their heritage in the things of the sky. 

Re ks. cnc ccc acc eee cneseeess oes éeeeees 

4 popularly written treatise on that most interesting and talked of subject, the 


The Author attempts to illustrate the many phases of weather science 
and to emphasize their fundamental laws. 


weather. 


OOP eee ee eee Pee eee eee eee eee ee 


General Astronomy by Jones..... Cp etheecense ~—P 
Mathematics have been almost entirely excluded in order that the volume may 
appeal to the amateur, no less than the student. Considerable trouble has been 


taken to procure a representative series of astronomical photographs. 
General Astronomy by Young........ EET TE TCT COTO T TTT TUTTLE TCT eT CTC CT 
Designed as a text-book of astronomy suited to the general course in our colleges 
and schools of science, and meant to supply that amount of information upon 
the subject which may fairly be expected of every “Liberally educated” person. 


wn 
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uw 
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6.20 


4.15 





Modern Astrophysics by Dingle................. aoe 
Thoroughly covers the newer 


A book which has long been needed. 
of astronomy based on the great advance 
as it is possible to make this somewhat a 
to those who regularly follow Professor 
tific American. 


John A. Brashear (an autobiography) by 


8.65 


errere ere reer es sncenetnesmukh 
developments 
s of the 20th century. As non-technical 
dvanced subject, and especially valuable 


Russell’s monthly articles in the Scien- 


BORO. ccecedcceces 4.15 


The autobiography of “Uncle John” Brashear, as he was known to thousands, is 


above all, remantic. The boy with a lo 
obstacle until he became a leader in t 
instruments of precision, here tells the 
climax to the student of astronomy. 
American. 


ve for the stars, who surmounted every 
he making of astronomical lenses and 
story of his heroic struggles. A fitting 

See review in December Scientific 


All prices postpaid 


Useful Aspecis of Geology 
By S. J. Shand 


Prof. of Geology, 
Univ. of Stellenboch, 8S. Africa 
For the man who has never picked up 
any systematic knowledge along this line, 
here is an account of the various ways in 
which knowledge of geology can be turned 
to use, and where to obtain the same. 
Published by D. Van Nostrand Co. $2.65 
postpaid. 


A Text-book of Physics 


By L. B. Spinney 

Prof. 

A complete reference especially strong 

on Electricity Magnetism along the 

lines of recent development. The Third 

Edition. Published by The Macmillan Co. 
$3.95 postpaid. 


of Physics, Iowa Univ. 


and 


Niagara in Politics 
By J. Mavor 


Emeritus of Political Economy, 
Torento Univ. 


Prof 

A sincere and remorseless refutation of 
the claim that government ownership in 
the instance of the Ontario Hydro Electric 
Power Commission has produced beneficial 
Published by E. P. Dutton & Co. 
$2.15 postpaid 


results. 


Technology of Wood Distillation 
By M. Klar-A. Rule 
The increased interest in fuel substitutes 
makes this authoritative and complete work 
most timely. I: is precise and determina- 
tive, yet readily understood. Published by 
D. Van Nostrand Co. $6.70 postpaid. 


Animals of Land and Sea 
By Austin Clark 


Smithsonian Institute 
Reveals the relationship between human 
life and the animals which are necessary 
thereto or are the enemies thereof. The 
author’s distinction as a research investi- 
gator lends authority, while his style gives 
fascination to the subject. Published by 


D. Van Nostrand Co. $3.20 postpaid. 


Clockmaking 
By G. F. C. Gordon 


The author covers ground which either 
has not been trodden before or expands 
details which experience indicates should 
be amplified. It presupposes acquaintance 
with Britten’s books on fundamentals. 
Published by N. W. Henley Pub. Co. 
postpaid. 


Modern Business English 
By A. C. Babenroth 


Asst. Prof. of English, Columbia 
A practical manual of advanced methods 
of using words to develop business. The 
experience and results from the most pro- 
houses. Published by 
$4.20 postpaid. 


gressive business 
Prentice-Hall, Inc. 


Science as Revelation 
By J. M. Watson 

To counteract the cry that science leads 
away from religion, the author long under 
religious instruction, depicts how the truths 
of nature constitute a dependable revela- 
tion by which he has acquired “a newer, 
higher and holier view of religious belief.” 
Published by The Macmillan Co. $2.40 
postpaid. 


All the above books are obtainable from the Scientific 
American Book Department, 233 Broadway, N. Y. C. 


$5.20 * 

















Science and Money 
Rayon 
By Henry C. Trundle 
as new creations are desired in style 


# Bei GH rayon (the official name for 
artificial silk) common folks again en- 
joy the splendor of kings. The 
purples themselves are made abundant and 


very royal 
cheap and the demand is such that a myriad 
of manufacturing concerns have sprung up, 
both here and abroad. 

Rayon was invented about forty years ago 
by a Frenchman, the Count de Chardonnet, 
who that the 
tained by treating cotton linters with nitric 
acid could be made into a lustrous fibre by 
pressing it through small into a 
coagulating solution. Other processes have 
since been discovered—the so-called Viscose 
process now being used, while the new Ace- 
tate process is gaining in importance. 

Since about 80 percent of the total rayon 
produced is manufactured by the 
process, it will be of interest to have present 
information regarding it. 

Sheets of pulp are first 
steeped in caustic soda of 15 to 18 percent, 
then pressed, crumbled, and exposed to air 
for a day or The resultant alkali 
cellulose is treated with carbon bisulphide, 
and forms cellulose xanthate, which is dis- 
solved in alkali, allowed to “ripen,” filtered, 
and sent through the jets into the coagulat- 
ing liquor. 

While artificial silk may seem to be a 
very new product its first commercial de- 
velopment was attempted in 1894, although 
manufacture was not successful until 1910, 
nor important until 1912. Its greatest prog- 
ress has been in most recent years, due in 
part to enlarged markets, such as are en- 
joyed by motors, radios, and so on. 


discovered nitrocellulose ob- 


dies 


\ iscc se 


spruce wood 


two. 


Rayon Contributes to Textile Industry 


Rayon does not have the same chemical 
analysis as silk, nor is it claimed to be an 
imitation silk. The entrance of this new 
fibre into the textile field has been of great 
aid in the revival of the textile industry. 
Styles have changed from heavy, plain cot- 
and woolens to the lighter colored 
fabrics. Alone and in combination rayon 
has met these changes, and even led in a 
further exploitation of its uses. It is said 
that there is no branch of the textile in- 
dustry, the future of which appears more 
promising than the artificial silk trade. 
America now leads in the production of 
rayon and it will undoubtedly be to the 
artificial silk world what Japan is to the 
natural silk market. 

At first rayon was used principally for 
knitted outerwear, underwear and _stock- 
ings. Now rayon—cotton mixtures, drap- 
eries and upholsteries have opened up ex- 
tensive markets. Further uses are in elec- 
trical insulation, tire fabrics, and as a sub- 
stitute for rubberized silk. It has been 
found adaptable to the many uses of silk 
at less than one third the cost. 

Is this substitution of rayon for silk caus- 
ing a fall-off in production of natural worm 


tons 


silk? Quite the contrary is the case as the 
following comparative tables will show. 
Figures are in pounds: 
Rayon Raw Silk 
Consumption Consumption 
1925..... 58,000,000 *33,174,000 
1924..... 40,562,000 51,281,000 
1923..... 39,287,000 49,506,000 
1922..... 26,494000 50,711,000 
1927..... 18,667,000 45,355,000 
1920..... 9,847,000 30,058,000 
ot 9.149.000 44,817,000 
1913..... 3.871,000 27,979,000 
*For 7 months ended July $1. 


The increased rayon production is indeed 
notable, especially in view of the large raw 
silk production. Because it so excellently 
combines with other fabrics to make modish 
materials, the demand for it is strengthened 


changes. 

Companies engaged in the manufacture of 
rayon have not been wont to give out state- 
ments as to production costs, profits, and 
similar statistical data. The largest pro- 
ducers are concerns such as du Pont, which 
have developed rayon as a sort of a side 
line, merging any profits with those from 
other corporate A reading of a 
balance sheet or earnings statement, there- 
fore, discloses nothing to the person inter- 
ested solely in the rayon branch. Either this 
situation is present, or we have the foreign 
concerns, which have adopted a policy of 
strict secrecy regarding derivation of income. 
The officials of the American subsidiaries of 
these, however, are more liberal and are at 
least issuing part statements. As additional 
capital is needed for plant construction and 
other more complete financial 
statements will be available to the public. 


activities. 


extensions, 


Future Expansion Hinted 

Offerings of stock in rayon companies have 
recently come upon the market in number. 
In some cases it is just the distribution in 
the United States of shares in European 
companies, well established and formerly 
known as successful money makers. This 
popularization in our country of these foreign 
industrial shares may be by way of preparing 
for further financing to meet future ex- 
pansion requirements. Such sale of stock 
also has the tending to make the product 
rayon better known, since it will thus be 
the study of investors, merchantmen and 
others, as well as of the actual buyers and 
users. 

Other companies which are offering stock 
(and of which we may expect a_ super- 
abundance) are comparative newcomers in 
the field, and their financial statements will 
for the most part be estimates of expected 
profits rather than the publishing of actual 
results. Capitalists, large and small, will 
seek to form companies, with successful 
manufacturers in other lines as the heads, to 
go after the large profits that are apparently 
to be had. 

New stocks that have been placed on the 
market and traded in have gyrated grandly 
in price. Original offerings have been at 
about $20 to $25, and have later been run 
up to $50 to $70, with subsequent reactions 
of 20 to 25 points. If we can believe that 
the underwriting bankers priced these stocks 
correctly at the time of issue, it is hard 
to understand that business has increased so 
much in the intervening period of only a 
few months to justify such a rapid and high 
appreciation in market price. It may de- 
velop that such is the case, although it now 
appears that the future has been considerably 
discounted, with just a touch of market senti- 
ment and speculative ambition thrown in. 

Purchasers of rayon company stocks will 
safeguard their interests in a large measure 
if they are careful in the selection of the 
bankers through which they may deal. 

Despite increased production facilities, 
manufacturers of rayon have had their out- 
put contracted for months in advance. This 
fact is most encouraging and portends well. 
For the year 1926 the American production 
is estimated to approximate 75,000.000 
pounds; 80 percent of which is expected to 
be manufactured by two leaders in the field. 
The prevailing opinion is that while supply 
may more nearly approximate demand than 
this year there is little danger of over-pro- 
duction with a subsequent accumulation of 
stocks to be carried over into 1927. 

One important factor which will assure a 
rapid expansion in the rayon industry is 
that prices have been stable. Manufacturers 
have held to this policy rigorously and it 
has contributed much to the proper develop- 
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sun, and by its end she is lost in his rays. 
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ment and stabilization of the industry. Raw They will have this privilege. The question 
silk prices have changed continuously during for them to decide is into which companies 
the year and users have found it necessary they care to buy a partnership. It is inter- 
to watch the original markets closely. Trade esting to note that in the past earnings were 
reports have constantly given out warnings published at the time of security offering, | 
of further price advances, of lessened supply. but afterward the shareholder could guess 
and have urged that commitments be his own figures and the stocks drifted along 
ee “hedged.” This situation is annoying to for themselves. One such stock declined to 
manufacturers, and they welcome a stabil- a very low figure shortly after the offering, 
n style ized price for rayon. The effect on the despite the published earnings of $30 per 
rayon trade is obvious, especially since pro- share. A recent quotation was above $200— 
sture of duction is limited only by plant capacity. indicative of a better appreciation of the 
it state- Not all companies with the word “rayon” industry and of the ability of this particular 
ts, and in their corporate names are or will be company. Since there is now a better 
St pro- manufacturers of the fibre. Some of these understanding of the industry, such an oc- 3 
, which limit their business to the manufacture of currence may not again happen. 
a side fabrics using rayon in its structure. Dis- With proper selection, the public should 
e from cerning investors may prefer to associate’ make money along with the rayon com- 
g of a themselves with this type of manufacturer panies. Sound economic factors are present. 
there- rather than with the maker of rayon itself, Demand is growing with widening markets. 
inter- in the belief that over a period of years Stable prices and controlled supply, in con- 
er this there may be greater stabilization. trast to the fluctuating prices and undeter- e 
foreign Investors want to have the opportunity to} minable supply of natural silk are all in A A f if St da h Dp 
icy of share in the profits from this new industry. favor of rayon. nN CCOUN 0 CWaT J t 
ncome, and = foouee eee. > > eS ee eee 
as = Th H ° J Firty years ago Dr. Alexander If he had lived to this semi- 
tional e eavens 1M anua’ry Graham Bell was busy upon a centennial year, he would have 
— e new invention—the telephone. seen over 16,000,000 telephones 
ancial By Professor Henry Norris Russell, Ph.D. The first sentence had not linked by 40,000,000 miles of 
blic. heard; the patent had not been wire spanning the American con- 
filed; the demonstration of the tinent and bringing the whole 
| telephone at the Centennial Ex- nation within intimate talking 
s have | position had not been made. All distance. He would have seen in 
mber. these noteworthy events were to the Bell System, which bears his 
on in occur later in the year 1876. But name, perhaps the largest indus- 
opean already, at the beginning of the trial organization in the world 
= year, the basic principle of the with nearly $3,000,000,000 worth 
oalite | new art had been discovered and of public-serving property, owned 
ode | Bell’s experiments were approach- chiefly by an army of customers 
— - ing a successful issue. and employees. 
stock The inventor of the telephone He would have seen developed 
oduct lived to see the telephone in daily from the product of his brain a 
is be use by millions all over the world new art, binding together the 
and and to see thousands of develop- thoughts and actions of a nation 
and I ments from his original discovery. for the welfare of all the people. 
stock ; 
-_ : AMERICAN TELEPHONE AND TELEGRAPH ComPANY 
bes. N anD AssociaTED ComPANIEs 
tual S a 
will | 
ssful : 
_ | BELL a SYSTEM 
ntly oN y 
eA 
re | IN ITS SEMI-CENTENNIAL YEAR THE BELL SYSTEM LOOKS FOR- 
a WARD TO CONTINUED PROGRESS IN TELEPHONE COMMUNICATION 
run 
ions 
that At 11 o'clock: Jan. 7. At 9o’clock: Feb. 6. i 
cks At 10% o’clock: Jan. 14. Southern Horizon At 8% o’clock: Feb. 14. —— 
ard At 10 o'clock : Jan. 22. At 8 o'clock: Feb. 21. lie se 30s 
| so At 914 o'clock: Jan. 29. 1864 1926 
a NIGHT SKY: DECEMBER AND JANUARY Simply Selling Service 
de- The Heavens Telescopically, and even with a good field- 
OW YHE winter constellations are now at glass she may be seen as a fine crescent. Au your securities should be care- 
bly | their finest. Orion is due south, with Mars is a morning star in Ophiuchus, and fully examined at regular intervals and 
nti- Aldebaran above, on the right, and Sirius rises about 4:00 a.m. in the middle of the h . i, ole edule 
in J below on the left. Far down on the horizon, month. changes made : . 
vill dwellers in latitudes south of thirty-five Jupiter is at first an evening star, although We have no securities for sale and are, 
ure : degrees may catch a glimpse of Canopus— too near the sun to be seen. On the twenty- | therefore, in a position to give disinter- 
the the second in brightness of all the stars—a fifth he is in conjunction with the sun, and ested advice. 
little to the right of Sirius. Gemini and becomes a morning star. J te ; : 
es, Auriga are almost overhead and Canis Minor Saturn is a morning star in Libra and As custodian of securities we give this 
es high in the southeast. Leo is the principal ~~ rete ay! oe Uranus Pisces important service. 
us conste ion i he east, and Ursa Major and observabie in the evening; Neptune 1s P : 
‘ll. in er es Draco and Ursa Minor in Leo and is visible almost all night. AAs as Cer Olews wil be gat te pee Aas as 
on are in the north, Perseus, Andromeda, and The moon is in her last quarter at 2:00 il Executor details to you. Trustee 
00 Cassiopeia in the northwest, and Cetus and A.M. on the seventh, new at 2:00 Am. on | i end enee 
to Eridanus in the southwest. the fourteenth, during the eclipse, in her | Administrator a a Gaanioaennalinieds Mortgages 
id. first quarter at 6:00 p.m. on the twentieth, | . 
ly The Planets and full at 5:00 p.m. on the twenty-eighth. 
an Mercury is a morning star this month but She is nearest the sun on the fourteenth CENTRALUNION TRUST COMPANY 
0- is far south and poorly placed. He rises and remotest on the second and twenty- 
of about 5:45 a.m. on the first, and may be _ ninth. N Yi 
visible in the early part of the month. During the month she passes near Neptune ; OF EW ORK 
a Venus is an evening star, and at her’ on the second, Saturn on the ninth, Mars PLAZA OFFICE 80 BROADWAY 42Nnv ST. oF res 
is brightest, excelling Sirius thirteen-fold in on the eleventh, Mercury on the twelfth, Fitth Ave. & Goth St. NEW YORK eee ges 
rs light. She sets at 8:00 p.m. on the first, and Jupiter on the fourteenth, Venus on the (Capital, Surplus and Undivided Profits over 38 Million Dollars 
it is very conspicuous. Later in the month sixteenth, and Uranus on the seventeenth. Member Pevenat. Resse“ Sevres 
D- she draws in rapidly between us and the None of the observable conjunctions are 
close. 
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Process Engraving 


wi! ‘ it eng! n ind what 
‘ t liseu | length by the 


len DY 

t i rade { " il a ion 
i the } a ft ’ ( par 
I } i to 
i ! ’ method of ympetition, 

I rodu ngr ! products for com 

, il pur hearacters or drawings are 
ra a ij pper r ste plates or dies 

j niagli« th pression filled with ink, 
surplus imk removed from the surface of the 
plate, and the sheet taking the impression 
! ht into mtact with the plate under 
pressure in ial presses in a _ process 
kn mn as i rir hes ays the Com 
nission Thus has been produced the work 
known commercially as ‘engraving,’ using the 

term without qualification.” 

[he respondent produces an imitation en- 
graving which has become popular in recent 
years which it calls process engraving This 


is the result of the use of a chemical in 
powdered form which is applied to type 
printing while tt! ink is still wet; this 
chemical adheres go the wet ink and in 
passing through a baking process the heat 
causes it to fuse and present a raised letter 
effect so as to resemble in appearance the 
impression made from engraved plates. 

Such products, the Commission finds, “do 
n esist temperature changes or handling 


printed from engraved 


plates, nor so well as plain flat printing, but 





iis simulation of true engraving in effects 
produced, makes it more attractive to cus 
tomers than 1, flat printing, and it has 
the advantage of being less expensive than 


Henry Ford on Patents 


| ENRY FORD recently had this to say 
ibout patent 
Patents are silly things when they are 
used to hinder any industry No man has 
2 right to perfect a patent for profit only 
That produces parasites; men who are will 
ing to lie back on their oars and do nothing 


reward is iueé a man whose 


brain 


; } 
Ss produced something 


new and good, he 
should get it through profits from the 


facture 


manu 


and sale of the 
We take 


ments and discoveries only to 


thing. 


patents on our own develop 


prevent others 
have a 
We 
We 


from freezing us out when they may 


chance to make the same discoveries. 


use patents to prevent a shut-out game. 
. 
sospel of 


comes pretty 


believe in the 


Mr. Ford 


use.” 


close to agreeing 


with the Constitution which gives Congress 
power “to pron the progress of science 
ind of the useful arts by securing for limited 


times to inventors exclusive right to their 


resvective writings and discoveries. 


Do Inventors Invent? 
ticle ot 
Next 


December, it 


When 
1utumn 


b how 
at the flood 


cede, until, in 
bb of the year. 
March, 


Then it 


inventions is now 


month it will begin 
the 


swell 


reaches 


Then it will 


lowest € 


gain until when it will attain its 


tigh mark. will ebb again as sum 


mer draws near. 


Every year, as regular as the ocean tides, 
the tide of 


the early 


inventions ebbs and flows In 
number of in- 
and in the 


Many explana- 


spring the greatest 
seek patent 
months the 


offered as to 


ventors attorneys 


summer least. 


tions have been just why this 


is so. Perhaps the real explanation is some- 
thing like this: 
In the with 


the farmer, 


on his hands, has been 


winter months 
time hanging heavy 
tinkering away with an idea he has for doing 
and the man in 
the shop, as the wheels speed up, sees more 
clearly the 


something in a better way, 


need of some new device or 
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Commercial Property News 


A Department of Facts and Notes of Interest to Patentees and Owners of Trademark Rights 


Conducted by Milton Wright 





Wide World 


Jean A, LeRoy’s invention of the motion picture is said to have made the devel- 


opment of the huge film industry possible. 


He might have been rich today; 


> 


but he did not take out a patent 





Patents Recently Issued 


Classified 


Advertisements in this section liste 
pe r word each mse? 
/. Payme nts 


twon; mind? tm 


Official conic of any patents listed 


number to insure receipt of de 





Electrical Devices 


Rapio STATION INbDICATOR.—Which ean 
be readily applied to any panel-board and 
connected to the shaft of a turning element. 
Patent 1555743. ke. G. Ballenger, SOD 
Ilealey DBidg., Atlanta, Ga. 

CoIN DETECTOR In the form of a coin- 


responsive electric system, operable only on 





receipt of a genuine and unadulterated eoin. 
Patent 1555910. F. R. Chester, 1416 Broad 
way, New YorR, N. Y. 

Eiectric Licgur UNtr.—For use in con- 
nection with the standard outlet, which can 
be easily installed, and securely attached 
without wood screws. Patent 
I’. E. Wooley, 66 Central Ave., Manasquan, 
N. J 


BURGLAR ALARM.—That may be. associ- 
ated with any telephone set without attach 


ing any parts of the alarm to the telephone 
set. Patent 1557373. <A. D. Sindt, 246 W. 
108th St., New York, "N. Y. 

COMBINED TELEGRAPH RELAY AND TELE- 
PHONE.—Laving a telephone and telegraph 


key combined therein, so that either may be 
employed in transmitting over a single wire. 
Patent 1557247. WwW. B. W. 
61st St., New York, N. Y. 

ELEcTRICAL DISPLAY APPLIANCE.—Which | 
may be used to attract attention to any par- 
ticular exhibition or display in a store win- 
dow. Patent 1557430. L. R. Crow, 672 
I. Locust St., Ind. 

LINE TESTING APPARATUS.—Equally well 
adapted for testing metallic or grounded cir- 


cults, 18 





, 
r] 
Garner, 125 


Vines nnes, 


compact, convenient to carry and 
safe and reliable in operation. Patent 1558,- 
211. C. D. Williams, Silver Lake, Kan. | 

PROCESS OF Dry BATTERIES.— 
Whereby a made without the 


MAKING 
paste may be 


usual cooking apparatus, and the expendi: | 
ture of heat. Patent 1558413. B. H. Teitel- 
baum, e/o Bright Star Battery Co., Ter- 


minal Bldg., 


Hoboken, N. J. 


number 


! 
must accompany each mser 


Advertising 


d under proper classifications, rate 25c 
of words per insertion 24, maximum 


tion. 


in this section at 15c each; state patent 


red patent copy. 


ELECTROCENTRIFUGAL 
the 


emulsions by 


SEPARATOR. 
separation of 
simultaneously employing the 


Which 


involves suspensions or 


action of an electrie field and centrifugal 
force. Patent 1558382. A. Marx, 162 
Boulevard Voltaire, Paris, France. 





Of General Interest 
REFRIGERATOR.—So 


lare 
arge 


constructed that a 
number of articles may be cooled, and 
selectively removed without disturbing any 
of the other articles. Patent 1551879. 
R. O. Hoffman, Box 682, Pensacola, Fla. 
CIGARETTE HotpeR.—Having a stem which 
is movable to effect the ejection of the 
cigarette stump or grip the cigarette in nor 


mal position. Patent 1551978. B..” Ee 
Brooks, Beasley Bldg., Lynchburg, Va. 


FisH-SCREENING Device.—Adapted to be 
positioned between the side walls in an irri- 
gation, or like conduit. Patent 1551967. 
J. Nample, Reichle, Mont. 


Fruit, VEGETABLE, FISH AND MEAT DE- 


HYDRATING APPARATUS.—For dehydrating 
by artificial heat, the materials being dis 
tributed on wire mesh bottom trays, in 
creasing in size as the sections ascend. Pat 
ent 1552210. M. E. Bussler, 521 St. Philip 
St., New Orleans, La. 

CoLLaAR BuTron.—So formed as to per- 


mit the application or removal of the collar, 
without distorting or tearing the button hole. 
Patent 1548974. A. O. Benson, 1641 W. 
55th St., Los Angeles, Cal. 

MovaABLe ForM FoR CONCRETE CONSTRUC 
rIion.—Which can be moved from finished 
portions of a wall and applied to the upper 
for pouring a continuation. Patent 
1550051. ©. M. Alley, Upper Lake, Cal. 

PROCESS FOR MAKING ARTIFICIAL MARBLE. 
Consisting of a mixture of calcined mag- 
nesite, sand, Portland cement, asbestos fiber, 
magnesium chloride, magnesium sulphate, 
and ealcium chloride. Patent 1550077. H. J. 
Kimmel and L. A. Harris, 3 Railway Ave., 
San Francisco, Cal. 


edge 


process. By early spring they have 


each 


perfected their invention and are ready to 


seek 


draws on 


Then, as 
looks 

the 

dusk, 


Some 


patent protection. 
the 


outdoors 


summer 


and mechanic forward 


to playing and farmer te 





working from dawn to there is less 





inventions. 
work out 


time for the vacation 
ideas; the rise in 
the number of applications in the fall shows 
that. 

But how about the drop in December, all 
by itself, ask. Why, that’s the month 
Christmas comes in and every inventor must 
use all his 


course—to help Santa Claus. 


usé 


season to new 


you 


resources—mental resources, of 


Patents on the Tax Return 
LTHOUGH it is intangible, a patent is 
4 Ajust as real a business asset as a factory 
building. Each year the value of this asset 
may depreciate, because the date of expira- 
tion when it will be worth nothing at all, is 
drawing nearer. Can you, then, deduct such 

loss from your company’s tax return? 
Why not? The United States Board of 
Tax Appeals recently in the case of the 
appeal of the Union Metal 

Company says: 
“Section 214 (A) 


Manufacturing 


(8) of the Revenue Act 


of 1918 provides for the deduction of a 
reasonable allowance for exhaustion, etc., of 
property used in the trade or business. We 
know of no ground for holding that this 
means all property except patents. We not 
only have no right, but in this case we can 


find no sensible reason to write such an 


exception into the statute.” 

Trimming the Patent Office 

) ECENTLY the superintendent of 

War Department held a hearing to 
consider the question of widening F and G 
Streets adjacent to the Patent Office. This 
would mean cutting off the portico and 
high steps of the building. A number of 
persons are protesting, saying that the steps 
serve as a pedestal for the monument-like 
structure. Among other objectors is the 
Journal of the Patent Office Society which 
declares: 

“The removal of this beautiful portico 
with its double row of Doric columns 
would necessarily be a severe blow from 
an architectural standpoint.” 

Old timers may remember the criticism 
of the south front as an architectural blun- 
der when the building was completed. The 
Washington Star of October 15, 1875, said: 

“The symmetry of the south front of 
the Patent Office building is sadly 
marred by the lately completed south 
entrance, the flight of steps being almost 
as high as the building itself.” 

You cannot please all of the people all of 
the time. 


the 


The Invasion of Canada 

HE Patents 

recently issued his annual report show- 

ing that in the last year 9,508 patents were 
issued in the Dominion. 
it is as follows: 

“Of the total number granted, 6,580 
were applied for by residents of the 
United States. This is 69 percent of the 
whole issue and is 4 percent more than 
were issued to United States inventors 
last year. Applicants resident in Can- 
ada contributed 1,302, or over 13 percent 


Canadian Commissioner of 


One statement in 


of the total. This is a decrease o 
nearly 4 percent. Residents of Great 
Britain and Ireland and the British 


colonies and possessions applied for 846, 
or nearly 9 percent of the issue. This 
is the same percentage as last year.” 

In other words, American inventors and 
manufacturers have a growing appreciation 
of Canada as a market for 
veniions. 


American in- 
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Rat TRAP.—In whieh the weight of a rat 
entering serves to close a compartment and 
prevent return to the entrance. Patent 
1962377. J. J. Althousen, Evansville, Ind. 

SAFETY Device FoR ELEVATORS.—W hereby 
in event of failure of the usual automatic 
safety device a manually actuated means is 
provided. Patent 1552263. D. Bird, 176 


Undercliff Ave., Edgewater, N. J. 
MerHoD OF TRANSFERRING COLORS. 
soluble to a 
moist cloth and hot 
155237 P. Yohns, 1046 Lex- 
jngton Ave., New York, N. Y. 
INDICATOR.—For indicating in darkened 
theatres whether or not a particular seat is 


From 
dves 


using 
of a 


a pattern sheet 
fabric, by the 
jron. Patent 


ust 


oecupied, the illumination being non-elee- 
trical. Patent 1552265. C. and J. K. 
Brachvogel, c/o Munn, Anderson & Munn, 
Woolworth Bldg., Broadway, New York, 


N. Y. | 

GARMENT HANGER.—Which can be stowed 
away in a trunk or suitease and occupy a 
very small space. Patent 1551769. J. P. 
Paddington, 516 E. 72d St., New York, N. Y. 

WINDOW SHUTTER AND SLATS THEREFOR. 
Which may be applied to an ordinary wood 
frame, provided with novel 


window and is 


means for opening and closing the slats. 
Patent 1551753. L. Lane, Box 1066, Ha- 


bana, Cuba. 

CONVERTIBLE FIGURE Toy.—Readily con- 
yertible from an ordinary doll, to simulate 
animals of various kinds. Patent 1552348. 
§. H. Rosenthal, 400 E. 3d St., New York, 
N. Y. 

LADDER PLATFORM.—Which may be re- 
movably connected to an ordinary ladder, to 
securely hold the ladder against the corner 
or side of a building. Patent 1553279. J. 
Wirth, 241 I. 79th St., New York, N. Y. 

Rar Guarp.—Especially adapted for use 
with hawsers employed in tying 
ships to docks or wharves. Patent 1553254. 
R. Mallu, 619 Eleysian Fields Ave., New 
Orleans, La. 

SpooL HoLtper.—Which will 
port a spool of thread, and is also provided 
with a thread cutter. Patent 1553275. T. E. 
Washburn and Z. T. Hull, Box 1041, Coal- 
inga, Cal. 


eables or 





serve to sup- 


Om Can.—Having pumping means to 
forcibly eject a limited quantity of oil at 
each operation. Patent 1553245. F. I 
Jaden, Hastings, Neb. 

Door FRAME CONSTRUCTION FOR BUILD- 
INGs.—Whereby the connection between the 
supporting frame and the plaster is un- 
usually effective and simple. Patent 1553,- 
228. KE. Flagg, 111 E. 40th St., New York, 


he 

METHOD AND MEANS FOR PRODUCING BIAS 
Fagrics.—From non-bias fabrics, for the 
production of individual neckties and other 
articles. Patent 1553174. M. M. Kasanof, 
1746 59th St., Brooklyn, N. Y. 





Hardware and Tools 


WrRENcH.—The adjustment of which may 
be readily made and after once set, the hand 
grip maintains the jaws in position. Patent 
1556523. <A. G. Hughes, 312 W. 15th St, 
New York, N. Y. 

GRAVER SHARPENER.—Adjustable to any 
desired angle for properly supporting the tool 
for sharpening, polishing or honing the cut- 
ting end. Patent 1556471. E. M. Andrus, 
315 Third St., Macon, Ga. 

Sarety Hoox.—Embodying a simple lock- 
ing device, which will prevent the accidental 
slipping of a chain link in the logging in-| 


dustry. Patent 1555359. J. Delahunt, | 
Route 1, Bow, Wash. | 
Mixine Faucet.—In which hot and cold 


water may be mixed to provide a common 


flow at the desired temperature. Patent 
1555948. A. Engel, 948 Union Ave., Bronx, 
™ 2. 


CoMBINATION TooLt.—Comprising a han- 
dle containing a plurality of implements with 
locking means to hold any one of the imple- 
ments. Patent 1556788. P. W. Hallvarson, 
130 Ninth Ave. W., Calgary, Alberta, Can. 








a Heating and Lighting 

Automatic GAS-CONTROLLED WATER 
HEATER.—Having thermostatic means con- 
trolling the flow of gas to the burner in 
accordance with the temperature of the 
water. Patent 1551885. H. G. Jensen, 3745 
Crane Ave., Detroit, Mich. 

MEANS FoR BURNING O1r.—Without the 
deposit of hard carbon in the vaporizer, or 


| with a pressure cap and construction of post 
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parts of the apparatus. Patent 1553986.| when being lowered into, or raised from, a 
G. S. Clyde, 788 Orange Ave., West End,| well. The inventor has been granted two 
Long Branch, N. J. patents of a similar nature, 1553904 and 

AUTOMATIC FIReE-CONTROL AND FUEL- 1553905. ie « Livingston, 1215 So. Nor- | 


folk St., Tulsa, Okla. 

MECHANISM OF UPRIGHT PIANOS.—For 
will be automatically varied according to the | the special purpose of obtaining a more per- 
quantity of oil used. Patent 1554869. J. J.| feet and rapid repetition of the hammer 
McAndrews, Greenbridge St. and Coppswell| stroke on the wire. Patent 1554977. O. P. 
Ave., Jamaica South, L. I, N. ¥ Borgarello, c/o G. Breuer, Calle Maipu 671, | 
Aires, Argentina, S. A. 


EcONOMIZER SysteEM.—F or oil burning fur 
wherein the amount of air supplied 





naces, 


> 
Buenos 


Om BuRNER.—Adapted to be applied to 
most any type of burner whereby oil and SHOE-TREE-MAKING MACHINE.—For auto- 
superheated steam can be efficiently used.| matically feeding the stock to the cutters 
Patent 1555684. F. X. Mantsion, Ashton| and automatically discontinuing the action 
and Willits Roads, Homesburg, Philadelphia,| upon completion of the cutting operation. 
Pa. Patent 1554878. O. Olson, 168 E. 29th St., 
Om Burner.—In which liquid fuel is| Brooklyn, N. Y. 


changed to a vapor, and subsequently distrib- BRICK-CLEANING MACHINE. — Especially 











uted over a generating hot plate. Patent| adapted for cleaning off surface collections 

1557954. R. KE. Wood, Syracuse, Neb. in used paving brick, in preparing the same | 

—_——_—__ = =| for reuse. Patent 1554582. T. L. Kru- 

Machines and Mechanical Devices | pitzer, Box 220, R. 7, South Jacksonville, 
ie wars. Y 


Ecc PrRocEssInG.—To preserve the eggs | 


by submerging them for a short time in a| PORTABLE CoAL TIPPLE.—Having means 


Patent 1557751 
Randall St., Balti 


struck. 
E. 


of the ball are 
W. H. Winks, 404 
more, Md. 

StrRikING Bac.—For exercising purposes, 
the bag permitting the use of a laced side 


opening and a complete closure at the re 
duced portion. Patent 15579388. BE. Ken- 
nedy, c/o Ken-Wel Sporting Goods Co., 
Gloversville, N. Y. 





Pertaining to Vehicles 
BOLSTER AND STANDARD CONSTRUCTION, 


For wagons or like vehicles, of light weight 


and at the same time strong, being made 
entirely of metal. Patent 1554909. N. J. 
Eldridge, c/o Wm. Muller, Grand Island, 
Neb. 


VEHICLE SEAT.—-Particularly adapted for 
the driver’s compartments, the seat being at 
tached to the side wall of the car swinging 


| outwardly to provide access to the interior. 


Patent 1554872. J. E. Meyer, c/o B. T. 
Bush, Delawanna, N. J. 
SPEED INDICATING DeviceE.—For use on 


bath of heated oil, and draining off the| for leveling and supporting the wheeled plat- | motor vehicles indicating to the public and 

surplus oil. Patent 1553185. W. H. Rous-| form when the tipple is in use, or moved/driyer the speed, or approximate speed at 

sel, 152 Clay St., San Francisco, Cal. from place to place. Patent 1554885. G.C.| which the vehicle is traveling. Patent 
SLICING MACHINE.—Which will cut strips | Sipser, Oakland City, Ind, 1555309. Samuel R. Mott, 4500 Huelid 

of pearl shell commonly known as “blanks” Snow ReMovER.—Having means for gath- Ave., Cleveland, Ohio. 

into a plurality of buttons. Patent 1553227. ering the snow, and directing it as conveyor SIGNALING DEVICE FoR AUTOMORBILES.- 





A. Feyk and P. F. Dusha, ¢e/o Victor P.}| means, in the form of a wagon. Patent 
Nekarada, 230 Fifth Ave., New York, N. Y.| 1555777. D. Van de Genachte, c/o Arvon 
TUBING CATCHER.—In the nature of a) Co., 105 W. 16th St., New York, N. Y. 





safety catch for use in lowering tubing into| EGG BotLer.—For automatically regulat- 

a well casing. Patent 1553195. HH. R.|ing the time of immersion of an egg, or 

Smith, Siloam Springs, Ark. other article of food, in boiling water. Pat- 

Damper REGULATOR.—Which is provided ent 1555491. I. W. Tufts, 2403 Carondelet 
St., New Orleans, La. 





and strut receiving and engaging the seale 
beam. Patent 1553236. J. C. C. Harris, 
c/o Lock Regulator Co., Salem, Mass. 
MACHINE FOR THE MANUFACTURE OF | 
Srries or MArTcHes FoR Book MATCHES 
MADE OF Woop, CARDBOARD, AND THE LIKE. 
—Automatically manufacturing the strips 
for uniting to form a book. Patent 1553,- | 
900. W. Huhnd, e/o C. Fehlert & Co., 
S. W. 61, Belle-Allianceplatz 17, Berlin, 
Germany. 





Railways and Their Accessories 





CAR-BRAKE RATCHET.—Giving speedy ac- 
tion for the controlling of brakes on freight 
ears, especially box cars. Patent 1553278. 
O. D. Willis, 633 Fourteenth St., Hunting- 
ton, W. Va. 

RAIL FASTENING Device.—Which makes 
it practically impossible for a spike to be 
removed from a tie, except by use of a claw 
bar. Patent 1553176. S. B. Kull, Roslyn, 

Pump JAcK.—With means for preventing! ], [,, N. Y. 
injury to the mechanism or associated paris| “Gnats-Can Dook—In the nature of an 

: - auxiliary door to be employed beneath any 





Qvrea . » tated 4 "») > tT « . € 
ag 2 Pate nt 1503486. Rh. R. Thomas and approved main door. Patent 1554421. J. E. 
P. E. Langfitt, Box 948, Shidler, Okla. Drake, Blue Rapids, Kan 
‘ 1G iE . . "Twp iTAL.— ° “ “ meena 
wn nx iy coe 4 ge Rag —s aie DEVICE FOR REMOVING SNow AND ICE 
_ , > ots { , S > 3s 71° e 
rereby type metal of any desired CTro8S| prow RAILWAY TRACKS.—Which will clear 
section can be cast in a continuous re tthe vicinity of the trolley slot, and remove 
‘atent 1551838. F. B. Myers, Oakland, Cal. | y slot, | 
, — n ns me > an —_ own Cal and deflect the snow from the track rails. 
SLING.—For use in the art of loading and Patent 1555778. D. Van de Genachte, ¢/o 


unloading, with means for so balancing the 
load that it will alight firmly. Patent 1551,- 
S86. T. W. Jensen, Berkeley, Cal. 

Heap Gatre.—Adapted to be used in con- 
nection with irrigation ditches for the pur- 
pose of controlling the flow of water. Patent 
1551883. A. G. Humphrey and H. C. Me- 
Carthy, Ripley, Cal. 

Wire TENSION Device.—Adapted to im- 
pose a tension which may be varied at the 
time the wire is moving in the direction of 
its length. Patent 1553978. <A. H. Braid, 
Box 217, Summerville, S. C. 

CABLE-SNUBBING DrvIce.—To be secured 


Arvon & Co., 105 W. 16th St., New York, 
_ = 

TRAIN CoNTROL.—Pertaining more par- 
ticularly to means for automatically operat- 
ing the engineer’s valve to either service or 
stop position. Patent 1558360. G. F 
Horan, 12 Madison St., Rutland, Vt. 

RAILWAY-BAGGAGE COUPON ‘TICKET. 


portions, each having indicia indicating 
transportation between designated points and 
the serial number of the ticket. Patent 
1558780. W. R. Betham, Deed., Mrs. E, A. 
tetham, Exeecutrix, c/o E. H. Harwood, 502 





on the frame of a derrick for use in check-| Green St., South Haven, Mich. 

ing longitudinal movement of a cable en-| ' 

gaged with the device. Patent 1553430. Pertaining to Recreation 

D. D. Bittle, c/o Comar Garage, Marland, 

Okla. GAME APPARATUS.—In the form of a 


folding game board, with means for holding 
the game pieces on the board when moved. 
atent 1552344. D. Reisz, 10010 South 
Blvd., Cleveland, Ohio. 

Toy.—Designed to represent a horse, or 
any other animal, on which the rider can 
propel the same to simulate a gallop. Pat- 


WATER FILTERING PLANT.—The water be- 
ing purified by passing through sand which 
from time to time is sterilized by a steam 
process. Patent 1554129. L. Ryan, 4240 
McPherson Ave., St. Louis, Mo. 

SHOVEL AND DrepGe.—For light and rapid 
work, and may be incorporated as a unitary 





A A ; . 553219. . B. Crosby, 42 So. Street, 
structure in a tractor driven by a stationary hal, 9 a H. B. Crosby, 42 So. Str 
engine. Patent 1554131. J. A. Scharf, 142) ~% ™* 

So. Fulton St., Richmond, Ohio. | GAME APppaRATUS.—Played with repre- 


| sentations of several types of hands cut into 


DRAFT APPLIANCE.—For with stump|”. : . : “ 
: pieces, which may be fitted in position to 


pulling mechanism, having means for sup- 


use 


. »’ | renrese é g ~sque »g f 
porting the sheath and connected parts in| ‘ a - mn es ona 7 Aion 
proper position during the operation. Pat- | @"™C*- atoms SOUS Ess. a ae 


Hotel Ansonia, 73d St. and Broadway, New 
York, N. Y. 

GAME.—The playing of which will pro 
vide an understanding of the steps which are 
involved in the drilling of an oil well. Pat- 
ent 1555909. T. A. Carson, Jennings, Okla. 

Toy Pistot.—Formed of spring wire, and 
adapted to project fruit pits, marbles, small 
stones and like pellets a considerable dis- 
tance. Patent 1555912. W. R. Davis, 
Wallace, Idaho. 

Toy Batu.—Made up of hinged sections 


ent 1553692. T. W. Huckle, c/o Ferndale 
Boat Works, Miles Road and Woodward 
Ave., Ferndale, Mich. 

CHANGE-MAKING MACHINE.—Driven from 
a prime mover and actuated by the insertion 
of the coin or coins, thus eliminating the 
necessity of an operator. Patent 1553979. 
F. J. Bryk, 17 Elizabeth St., Jersey City, 
ae 

CasInGe CATCHER.—A device which may 
be employed to automatically serve as a 
means for catching a string of casing, or a 





the internal deposit of hard carbon in other 





section of string, in case the same drops| adapted to fly apart when certain portions 


Comprising a plurality of detachable ticket | 


Which may be worked from the interior 
of a closed car to indicate the direction of 
travel, or a stop. Patent 1555193. G. El 
bert, 809 E. Second St., McCook, Neb. 
ADJUSTABLE AUTOMOBILE TABLE.—Adapt- 


}ed to be extended across the interior and to 


effectively engage the sides in supporting 


relation. Patent 1555038. R. F. Thweatt, 
c/o Thos. B. Losey, 504 Ist Natl, Bank 
Bidg., Chickasha, Okla. 

ATTACHMENT FOR ACCELERATOR PEDALS. 


—Hy means of which the operation of the 


pedal is steadied, preventing the ‘sudden, 
jerky opening and closing of the throttle. 
Patent 1554492. J. M. Brennan, 639 W. 


36th St., Los Angeles, Calif. 





VEHICLE WASHER.—In which the vehicle 
|may be pessed between brushes for the pur- 
| pose of removing dirt from the sides. Pat- 
jent 1555754. J. Peterson, 1542 108d St, 
|Ozone Park, L. L, N. Y. 

| AUTOMOBILE PARKING MACHINE.—In the 


|nature of vertically and laterally movable 
| platforms, for supporting and storing a large 
| number of cars in a relatively small space. 
| Patent 1555692. J. E. Morton, 5 Murdock 
| Aptmts., West Lafayette, Ind. 
| Moron Way.—Comprising 
ranged tracks for slow moving 
moving vehicles, on a roadbed of compar 


specialiy at 
and fast 





tively light structure. Patent 1554425. 
Cc. P. Eldredge, Mill Valley, Calif. 


Spring OWer.—Which utilizes a pressure 
| of air to separate the leaves of springs while 
|lubricant is forced between them Patent 
| 1556460. F. Thill, c/o Saunders, Young & 
Grann, 144 N. E. 2d Ave., Miami, Fla. 

COMBINATION WHEEL.—Of the 
cushion and pneumatic type, in 
road-engaging surface is in the 
cushion tire. Patent 1556450. J. 

tox 13, West Haverstraw, N. Y. 
| RerLector.—Including a movabk 
j}operable by the driver for modifying 
light rays of headlights, whereby glare is 
eliminated. Patent 1557277. J. R. Stoney, 
Box 8&3, Ouachita, La. 

TrrE.—In which the 
| amount of resiliency will be had under the 
strain of a heavy or a light load. Patent 
1557324. S. Pestunowitz, 58 Hillside 
| Newark, N. J. ; 
| HeapLicut.—Supported to turn with the 
steering wheel so that the rays of light will 
be projected directly in advance of the auto 
|mobile. Patent 1558343. G. Cook, Gillett, 


| Wis. 


combined 
the 
form of a 
Makant, 


which 


shield, 


the 


| CUSHION maximum 


lace, 





Designs 
Patent 68854 
Né Ww York, 


DESIGN FoR A HAND BaG.- 
H. Margolin, 1237 Broadway, 
} 2 

DESIGN FOR A CuHILD’s Coar.-—Patent 
68404. Maude Siegel, c/o Franklin Simon 
& Co., 38th St. & 5th Ave., New York, N. Y. 
DESIGN FoR A JD ress.—Patent 68405. 
| Maude Siegel, c/o Franklin Simon & 
i 88th St. & Fifth Ave., New York, N. Y. 

DESIGN FOR A RING. — Patent 68378. 
H. G. Kaufman, ¢/o Milton Weinberg, 1440 
Broadway, New York, N. Y. 

DESIGN FOR A FILM REEL.—Patent 68397. 
B. Petrowsky, c/o Paragon Auto Parts Co., 


[506 W. 53d St., New York, N. Y. 


Co., 
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PLOW 


Through MUD or SNOW 
with DOUBLE Tractions 


Mud and snow—which make heavy trucking expensive and diffi- 
cult—have no terrors for Firestone Double Traction tires. Eighty 
powerful traction cogs grip and hold the road—moving the load 
steadily, without wheel spin, over places where ordinary tires fail. 





There’s a Firestone tire for every load, road and condition of 
service. Your Firestone service dealer knows your local con- 
ditions—and will reduce your operating costs and increase profits 
by supplying the proper tire for the job. See him today. 


MOST MILES PER DOLLAR 


Firestone © 


AMERICANS SHOULD PRODUCE THEIR OWN RUBBER (16% inialont_ 
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